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“CHAP. 1. STONE MASONRY. i. A. 2 
General Definitions and Proposed Trea went. 
The Esthetics of Architecture is the Art cf treating arcnit- 
_@ctural forms in accordance with the principles of Applied Es- 
thétics. The Building is the Problem in Architecture, and it 
} is employed for the most diverse purposes, for habitation, for 
‘public uses, religious worship, and commercial purposes. 


es Sing from the sp@cial to the general, we will first treat 
tne various parts of tne building, then the building itself,al 
Ways eee Out the motive in a problem presented tor artist- 

: Architecture begins with construction, ending 

a 1g remains to construct. We shall then attempt to 

2 the architectural motive from the construction, consid- 


our subject from technical, historical, and esthetical 


ecial topics to be treat ed Ale Cire ea Bare) parts of 
3 ng; space- enclosing and geupporting walls, ceilings and 
‘tneir isolated Supports; floors, openings, treatment oi build- 
ings of several stories, and roofs. Architectural construct- 
ions are executed in stone, briek, wood, metal, and their com- 
binations., | 
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. Sets r oe otone Masonry. 

All masonry is formed by the superposition of ‘fe ut Or part- 

ally or fully dressed natura? or artificial stones, having un 
pest Se or coursed joints, with thé addition of mortar or cem- 
ent, dowélils or cramps fixed with lead, sulphur or cement, or 
tne stones*may be jogzled or dovetailed togetner. | 
The first point to be consider in gcod masonry is the bond 
Of the stones, or the laying of one stone qn. anotner in such a 
Way as tO Make the stability of the wall without mortar as 
ereat as possible: The requirements Of a good bond are; that 
the upper stones must always cover the joints of those next be 
neatn; that the external surface of the masonry, which is to 
bs considered as being a covering for the protectign of the in 
terior, is firmly attached to the interior of the wall by 1on; 
bond-stoneés or headers, while the other stones or stretcners 
dO not extend deeply into the wall, only gerving to fill the 
interspaces. 

1. Rubble Masonry of Boulders. 

pitaplest and cheapest, though least durable kind of masonry, 
and very common in countries where gtone is quarried with much 
iitficulty; composed of boulders, found scattered in the fis l¢ 
Or. of widely dispersed drift blocks, as in N. Germany, WHEPE 
eonsidsrably quantities of granite are found, probably trans 
ported from northern countries by ice floes or iceber 

wtill, tnhoweh masonry of tolerably round, split boulde 
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CHAP... 1. . STONE. MASONRY: : | lls agg 
much used in the-low plain of N. EB. Germany for mediaeval and la 
ter builaings,. the broken surtacés placed outside, yet) this. im 
verfectly stable masonry is’ wanting in Holland. .This,..rough 
rubble masonry. requires the walls to be.very thick, the inter- 
spaces being filled with spalls, and requiring a large quanti 
ty of mortar. Several] old churches in Brandenburg are entire 
ly built of it, as Well as the lower portions of towers, whose 
upper parts are of brick. This masonry may be somewhat stren 
gthened and decorated by cccasional courses of bricks, F.1, 
but is generally imperfect and only considered as permissible 
in @€xXc@ptienal cases, or as valuable for subordinate purposes 
On account of its primitive appearance... As a covering for 
railway embankménts, canals, ete., it becomes a kind of paving 

gg Cyclopean Masonry. } 

A higher development of masonry of irregular stones, mostly 
uncut, though caréiully selected and roughly Shlain is 
found in. the polygonal masonry. known as Cyctlopean since the 
6ra Of Pausanias, producing firm construction by means of cle6 
ely interfitting polygonal blocks. Its nature and existence 
d¢pend on the fact that it is only suited for uncoursed stones 
quarried in irregular masses. It. was frequently employed in 
ancient times in Greece, Asta Minor, and Italy, for city wall 
fortifications, and royal fortresses, perhaps because the reny 
val of one or more stoneés would not cause the fall of the mas 
onry. Semper with justice called attention to the existence 
init Of archéd construction in a eoncealed- form. The walls 
sometimes have a thickness of 26 ft., the largest blocks méas 
uring about 10 ft. Cyclopean masonry was even employed in Gré 
cian temples, as proved by an example from the Temple of 
is’at Rhamnus, a part of the side walls béing shown in Fig. «& 
Figs. 3 and 4 being specimens cf the wadts filling the sr 
between side walls of the vestibule, it is evident that tne 
stones are here fitted together with the greatest care, LO Ob 
tain un me Of 6ifect and great variety; this was erected 
the time of the complete development cf Dorie architec 
In very recent times, this magor Ly has been executed fo gra 
porphyry or volcanic ye ‘irregulariy broken lim 
and again employed for walls, when an unusual appearan 
stability and primitivenéss was desired, as ior. retaining 
Walls Oi terraces: as in the substructure of the Walhalla, ' 
Black Forest Railway, and in the fortifications of Verona, a 
specimen of which is given in Fig. 6. The quay walls and fovt 
ffications of Cologne, built of basalt and tracnyte, are some 
What similar, being composed of long columnar polygonal prism 
Similar polygona!] masonry of basalt is to be found in t] Ca.8 
tle of MAanZzenberg in Wettergu. Polygonal masonry 
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CHAP. °b.... STONE: MABONIY. BA. 4 
small blocks with dimensions not exceeding 4 ft., uncut and. 
ehinked with spalls, are found in Saxon road constructions, U- 
Sing diorite from near Pfau. 

All these kinds of polygonal masonry are in form based on 
the mosaic system, compossd of irregular elements, and.producé 
a very pleasing eifect if properly executsd, BF their unity @f 
idea combined with great variety. The Romans always emp ployed 
masonry composed of quite irregular small stones bedded in 6x- 
eellent mortar, which caused the extraordinary strength of 
this Kind of masonry, the ‘Opus incertum’. The angles and éc- 
ges of: the masonry were usually strengthened by brickwork or 
by blocks. of cut stone. 

If we examine the two speciméns irom the Temple of Themis , 
it is evident that this polygonal’ masonry fails in two very tim 
portant Particulars, Which makes it inapplécable to isolated 
pillars, and also requires the angles of the walls to be stren 
gthened by anotner | kind of mas onry. The lack of horizontal 
courses would cause pillars of polygonal masonry to separate 
by sliding, and as the masonry tends to yield, a horizontal 
thrust acts on the inclined joints,which must be resisted oy 

firm abutments. A pleasing specimen of polygonal masonry must 
show as gréat variety as peasible, yet retaining a decided un- 
ion of the elements; it is adapted to the greatest possible va 
riety in form of the elements, with limitation of their dimen- 
‘sion within extremes not too distant, the greater limit fixed 
by the nature of the material, the lesser determined by the 
cOndition that the masonry may not appear as if composed O7 
large blocks, whose interstices are filled witn small ones. 

As the individual blocks are subject to transverse strain and 
Perusnhing, their widths should not differ too much from their 
heights. It is proper to sometimes form reentrant angles on 
long stones, but to use right or acute angles-byt seldom, also 
tO avoid the meeting of more or less than 3 joints at a common 
point, and to make moderate use of triangular and trapezoidal 
blocks, excluding all horizontal and vertical joints; these 
points should not be negiscted in order to enhance variety of 
eifect. It appears unnecessary to require that polygonal mas- 
onvy should only be employed for walls having some batter, so 
baat a single stone might not fall from the surface of the 
Wail, be@caus® polygonal masonry is. seldom empdoyed witnout 

SO Using cement or mortar, 

TO b the face of Cyclopéan masonry is an extravagance; a 
draft m.y be cut around the margin of éach block, as wide as 
an ordinary chisel, but to dregs’ the entire surface is 

GAL .Wainet good taste, except in tne rudest manner. 

Pings al “lauer should be devoted to earetful selection 
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Stones aig to te CORT EO oe. t hett- Gagetner, im a ebge being oi 
smal) importance... a § pelygonal masonry” Wwas- exceppion: al Ly en- 
ployed with finely wrougnt détails and polished stone surfaces 
as in the Temple of ThemisS at Rhamnus, this may be dué to tra 
iditional-symbolical causes. Polisned surfaces of Cyclopean m 
sonry are opposed to its character of massive strength and 
jprimitiveness. Other considerations:apply to street pavements 
like those. of Florence andsRome, these being simple mosaics, 

“not. structures. 3 

kind: of masonry was employed in Crecian architecture, int 
rmediate betw@ en Cyclopean and rubble masonry, the joints oe- 

g partly. inc hed and partly horizontal. An example fron 

itinea is given in Fig. 6 with two otners after Viollet-le-_ 

Os whieh are interesting, though seldom imitated now. Many 
Kinds. of gtone bréak with approximately rectangular reéntrant 
angles ag in Fig.7; others have parallel beds and oblique ends 
as in Fig. 8 ; these ‘natural beds and ends were properly used 
for obtaining a varied effect in appearance without Loe “much 
@laboration. Engineering construction, accustomed to work on 
a large scale and required to consider economy, may perhaps 
use such masonry to advantage. 

3. Rubble Masonry of Quarried Stones. 

While the rubble masonry just described was composed Of sto- 
nes of quite irregular form, quarried rubble masonry is built 
of stones with beds and laid in courses just as they come from 
the quarry, or after very rude preparation. The stability of 
masonry of irregular stones depends on tne careful filling of 
all interstices with stone spalls and good mortar; that of anes 
clopéan masonry on the exact fitting togetner cf many blocks: - 
while that.of quarried rubble masonry is dependent on regular- 
ity of bond, horizontal position of beds, breaking of vertical 
joints, and the use of long headers. This kina of masonry is 
appropriate for stratified sandstone and limestone, and for 
slaty sedimentary and volcanic rocks. No acute angles or ed - 
ges or oblique joints are jound in it; the joints must theresa. 
féreibe properly filled with mortar, or the wall must bencoat- 
ed. with it, if a smooth and uniform surface is desired; the 
anglés and edges must be strengthened with brickwork or ashlar 
masonry, Fig.9, if they are to appear sharp and distinct, and 
to be strongly coherent. 

As in Cycelopean, so in all coursed masonry, the separate 

tones are only subject to crusing, though this is absolutely 
true only of entirely homogenous masonry with all beds horizon 
tal. To prevent fracture of a stoné, its length should not ex 
ceed 3 to 5 times its depth or height. 

Roman and médiaéval builders were fond of using "Opus spica- 
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By OCHAP, (Te STONE MAGONRY depen Be gk Tn Page PO 
tum’ or herring-bone bond for external gurfaces of walls built 
of ordinary coursed masonry.. That shown in Fig.10 is composed, 
of stones partly from river beds, partly quarried stones or 
bricks, and was employed from the late Roman period” until in 
the 14 th century. 

The stability of the bond being small, horizontal courses. of 
The example Fig. 11, 

erected by 


in the Castle.cf 
Other examp- 


‘ings in N. German y. spl 
catum, Fig. 13° from St. Ambrose at Milan, and Fig. 14 from Veron 
fragments of cylindrical tiles being used in ths last. 

«Phe angles cf this form of masonry always require strengthen 
ing by ashiar blocks or brick quoins with horizontal beds. It 


produces the eifect of great stability against sliding rather 
than that of great strength. 

By the use of quarried stones with parallel beds, some kinds 
of bonds are possible in addition to those ordinarily employs 
were used during the Middle Ages, and may still be recommended 
as-a simple means of increasing the variety of appearance of 
the masonry; such as quarried rubble masonry with courses Of 
different heights, like the tufa masonry of the portions of St 
Gereon at Cologne built in the 1l th century, as well as tne 
substructure of the Castle of Meissen, begun in 1478, Figs. 18 
and 18. All these species of masonry are suited to local con- 
ditions, to the materials obtainable, and to tne purposes BO 
which they may be appliéd. 

A mode of treating quarried rubble masonry, envloyed in tne 
Roman. period and imitated during the sarly Middle Ages, deser- 
ves mention, and consists of tne use of stones with irregular 
véds and without true joints, like tufacecus limestones; very 
thick joints are filled with mortar to make the masonry even 
and smooth, regular joints being afterwards incised fn the 
soft mortar, Fig. W7. This kind of masonry is found until the 
12 th century in walls of churches, fortresses and fortifica- 
tions, and is stil] uged near Evreux, where only volcanic rock 
pis commonly employed. 
If mediaeval) quarried rubble masonry was strengthened by asig 
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l. STONE MASONRY. he A, 
its angles in both plastered and unplastered 

Was usual to have no vertical end joints between 
thess blocks and the wall, but irregular ones, Fig.18. Thi 
gives a picturesque character to the masonry, to be sought 
all €conomically constructed buildings as tne only méans for 
obtaining a simple and esthetic treatment. The Renaissance 
first abandoned this method and constructed masonry of @ very 
Pegular series of ashlar blocks. All kinds of irregular magsor 
ry, ¢Omprising Cyclopean and the kinds forming a trangition t 
asnlar masonry, have a character of simplicity, necessity 
econemy; Homan and Henaissance builders applied to them, as 
Wel] as to rougnaly Wrought ashlar, the term ustic® (rural oe 
becrish) as a distinction from tne regular A smootnly drés- 
Sed Masonry cf the more prominent buildings in cities. Howey 
er inappropriate this term, it is not. easily replaced by a bel 
ter ons. To soften the effect of this unpretéending but pictu 
pesque masonry by subduing the joints, either by making them 
a8 tnin ag possible, or by giving the mortar the same color 
tne stone, Is the error of a pedant, never found in ane good 
architectural style. The irregularities of qui 
PS a good bed Of mortar, and this bed must 
dence of the durability of the mason 
joints is to dispense with the onl} 
ain variety in appearance without 
be scught, not in uniformity of appear 
plés controlling variety, and ests 
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4  Ashlar Maso : S. 

A mode of construction com Pant sOman provinces 
@i¢@-work, a kind of incrus tion on walls composed ont 
pyramidal stones 3 to 4, rarely 6 to 7 in. square, set 
broken joints and in a very thick co: of mortar, Fig. 
This die-work is at interval: iterruptéd by courses of 
work deeply bonded into the wa} nis masonry is 
common in Gallo-Roman buildings, long survived 

the Homan Empire in central France; the Clara Tower 
and the imperial palace at Treves are the only known 
Of its occurrence in German y. 

Taé Roman net-work or Opus reticulatum is allied to thig 
work, and is composed of pointed pyramids of tufa 3 1-2 to 6 
In. square, Fig.. 20; Fig. 21 is a Bpecimen from Pompeii. The 
Opus reticulatum and die-work are fit agra deccrative bonds 
for facing cOncrete masonry, but are 
més, 6xc@pt for paving streets. 


“SCRAP OE) Sy GPRMMONIY, Soe dea iB. A. 8, 
tA Kind of masonry composed of small and regular, though rud 
‘“¢¥ Wrought oblong stones. with thick jcints, was. in common use 
among the Romans: it was much used in mediaeval buildings in 
-MWance and Germany, and is stil) preferred in countries furn- 
fshing easily wrought materiale, like Brohlthal tufa and the 

VariGgated sandstone of the middle and uppér Rhine provinces. 

rages 6. Ashlar Masonry of Large Stones. 

_Ashlar masonry proper requires consideration in three Ways: 

‘the mode of preparing the stones, tne bond, and the means of 

fixing and clamping the ashlars together. | 

) sa. Mode of: working. 

ff the blocks. of stone aré quarried witn powder, fire, or b 

@ series of driven wedges, they are worked to blocks of pres- 
eribed dimensions with approximately rectangular surtaces, 
@tili rough and uneven, so that about an inch must be dressed 
Off €ach side to obtain a true surface, the “working inch’. 
(Tae first dressing is done at the quarry; the stone being laid 
(O08 a low bench, larger projections are knocked off with the 
sledge a, Fig. 22. The surtage is then dressed with the pick 
to show parallel strokes. The axe or pokat c is then uged, ts 
tne axe having a long handle and being used in both hands. 

The poiat is struck witn the wooden mallet d, or with a hammer 
in dressing granite. When the pointing is finished, the surf- 
aceé should be tolerably true. The top is then laid off in rec 
tangular form, and the projections of the édges beyond these 
lines removed by the sledge (or pitching chisel). The four 
edgés perpendicular to the wrought surface are then wrought 
and tried with the square, the remaining. surfaces being dregs- 
ead from their edges toward their centres. The stone is tnen 
termed a pointed ashlar. 3 | 

fhe second series of processes in ciltting ashlars ig the 
dressing of the edges with the chisel and mallet or axe, mak- 
ing @ draft along the edges by fine parallel strokes, four 
drafts forming the margins of the stone. The pointed surface 
Of the ashlar is dressed with the crandal] b, producing a poin 
bed appSarance. Only faces of ashlars are usually crandalled, 
beds and joints being usually only pointed. In case cf hard 
etone, as granite, syenite, etc,, the bush-hammerc is used in 
Place of the crandall, and is entirely of steel, having 16 wo 
40 or more pyramidal points. ; 

The third operation in finely dressing stone is cutting with 
the broad chisel d, held in the leit hand like the point, and 
struck with the mallet, producing fine lines on the surface. 
praits alone are chiselled sometimes. The further smocthing 
Di all ashlar is done by. finer chiselling; lastly, the stone 
is also sometimes well polished. 
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red, ae re nae cunt stale, mantfactories, engineering 
ortifications, UO oe 
ing surfaces. igs the ‘gecond mode oF treatment, pointed 
| | A ashlars: contrasting with those roughly dressed, when 
oe difierence re modé of cutting is desired to express a differ 
ent. and. finer qua lity of masonry. — Especially common - in the 
treatment of the ‘main portion of a structure, If the base of 
a building be of ashlars with rough, strongly prot box big bos - 
ses, the lower story may. be. composed. of. pointed ashlars. 
According to tas greater or less projection of the bogses of 
ashlars: and their more or less fine pointing, several grades 
are possible aa the appearance of the masonry. In. both point- 
ed ashlar and ‘that. with bosses, the draited sat eine are neces- 
sary to clearly mark the joints of the ashlars, as well as to 
give the ashlar a. general appearance of having at least recei- 
ved the minimum preparation permissiodle. If the drafted marg- 
in: be entirely Beith ny pie emcneter: }OB SS: its ‘characteristic el 
element hot fOrm. | rs " 
Crandalling the sirracé: of ous is: pie a “qransition or in- 
termediate step between pointing and chiselling, and should 
not be used in architectural work, beacuse not beautiful. 
stone should be chiselled, if the means admit; if.not, it 
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g. is. usually the! ‘highest! ‘limit. of preparation 
or fine- -grainéd stones and the best cut stone; tne 
gins almost entirely disappear, the coisel marks be 
got away. Stone is very séldom rubbed, except fins- 
erial of taking a good polish. (Rubbed 
"for, ce buildings in cities, 
less” affected by strikes 
n edaced masonry of irreg 
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Ss ts and 
ng ogaenl (eetay: “yne-eompletion of the 
ecting stones wers wrought into members 
Many anc! ent. ‘buildings were then never comple- 
mple at Segeste, parts of the Coliseum at Romp 
Nigra at Treves. This mod 6 of building was in 
ly retained Tn. Romanesque of the 10 th to the 
es. The ashlars and most architectural features 
shed, as furnished by the. masons’ lodges, only 
ng, like bases and capitals of columns, and many 
borate decorations of cornices, being wrought 
setting of the stone. Hence, many. Parts 08 Romanesq 
buildings have also remained unfinished, 
i During the, Gothic period. from the 13 th to. the 18. th centu- 
Pies, cut stone work: Was always finished in the. masons’ sheds 
ahd Wag) therefore get ina perfect ‘form «Renaissance masters 
after the” middle of the-16 th century followed the ancient 
method in & peculiar way; not having. a thorough knowledge of 
classic antiquity, ‘due to numerous modern scientific investi - 
gations, and therefore being unable to correctly explain all 
appearances, they accepted everything found in ancient build- 
‘ings in good faith, and ugéd it in the same way, assuming inc- 
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the eee teeat ios" ‘of mena Renaissance Geel tabi thee: 
\ Destring to: build economically and rapidly, we employ for 


fae substructure of a building only the most indispensable 


ca OS to devote all our power and artistic skill to doling 
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ee e" first Reappeared 

; mie and was assumed to 
tragcane “a estors of aoe Tuscans 


or, to Bote the Wlegacvei: ay the 
th | treatment of the mass of buildings, even without 
abegae or i sotmabane Rene This was ak last carried so 


aha pliagt: 

Bi: ee Oe an error. ‘that: aebalet never be seetiie: now. 

_A specia form of this ashlar masonry with bosses appears in 

$ a on at’ the. end of the 15 th century, the spherical 
uggested by the use of artillery; Viollet-le-Duc gives 


wae ee the Gate of whe. iegepig of Vezelay, 1515-1547. 


2 Eek Blowus are y equare, Wheete Batioa heli iieheads. In 
Fig. 24— is an @xample of diamond-panelled ashlar masonry from 
a: church in Naples; Fig. 25 is another example composed of al- 
ternating ashlars” with diamond panels and spherical bogsés, 
from the old Fort St.John at Flerence, A variaticn of the mo- 
tive tive of this panelled ashlar, which may be required for 
richer buildings, bases of monumen Ee of polished stoné, etc., 
consists in leh the margins, Fig. 28, and also in trunca- 


” CHAP, — STONE MASONRY. he be A hes 
the pyramidal bosses. Certain blocks, like corner stones. 
Of ‘the base of a monument, keys tane of an arch, etc., should 
be. more. ricnaly moulded, ‘put one must then be careful to not 
“approach too closely to the forms of wood-work, 
A decorative treatment of the surface of the dah far itself, 
and all over refined modes of cutting this, are objectionable, 
as. expending means for an improper purpose; for the same cost 
of pacnctet ag the ashlars with ail kinds of niceties in tne 
- eeitt: Reaneraparen todsane may richly supply the arch 
ew a de tive or. pec al yeas! ornament, or we may em- 
1 tS et TLE ht should not be forgotten in 
en, works, such, aS portals, monuments, etc., 
Agee ashlars Dy Ornemen tas ‘Patterns may 


yeaa ne fai sa the purfaces of eh ashlars; leaving 
rough, ‘is- eonbradiction; the ough poss6s are es- 
ly justified by. ‘their ‘bold effect and. their economy; 
eans suffice for. moulding the ashlars, it is prefera- 
see he bosses” into diamond panels. Such a contra- 
i on appears like affectation, a 
The simplest méans Or eausing the joihts. -Of tae stones to 
Mayer ‘a bold: effect- consists in. either making tne suriacss of 
“the ashlars. project beyond the face of the wall, iorming réct- 
angular joints enclosing the surface of éach block, Fiz. 27, @ 
Bye, a7 rin giving the joints a. triangular section, sinking 
this behing the. face of the wall, Fig. 27 6. The actual sirue 
ture] joint. figs formed by the bed: of the atone in the first 
“case, so that bhe projecting ‘gurfaces of the ashlar protects 
| the joint from penetration ‘of rain water. To replace the ed- 
ges of the projecting surface by chamfers, quarter rounds, 
coves or other mouldings, would greatly increase. the cost of 
, ba: ashlar. masonry, but would: also increase the richness of 
appearance of the joints, and is therefore to be limited to 
‘those parts of buildings, in which an increased: number of expe 
dients is desiredy as. in) substructures, the accentuation of 
corners and angles, etc. The joints themselves, gat the: sur’ - 
“ace, Of: the wall from which the ashlar projects, should not 6x- 
eeed the width of ‘the chisel, and their width must be constant 
We S the: effect be too slight in casé of largsé blocks, | the joint 
can b6é made wider outwards with trapezoidal sections. Fig. 278 
‘Triangular joints usually have a right-angled . gection when 
executed An the usual building materials; their effect ig more 
marked if their surfaces make angles of 80 deg. with. sach oth- 
er; Fig. 27 a, b, ¢; when this diedral angle excetds 90 deg. , 
they appear broad and have a weak eifect. Fixed rules for the 
pe Pee ong, of ashlar joints cannot be ‘given, since their ef- 
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fect must always harmonize with. tne purpose” for Witich they a 
emp loyed.. Taking, the width of a chisel as 2 basis fora rich-. 
ly moulded joint, Fig. 27 a, d, tae smaller fillets, chaiifers: 
grid mouldings must hav s such dimensions aS may be required for 
Tight and shade, and a varied alternation of proportions. 
» PO treat all ashlar joints as purely decorative, where no 
structural joint is required, concealing the rea] joints, is 
onc of the greatest barbarisms borrowed from Baroc... architec- 
ture by modern architects. Architecture disappears with con- 
struction; ons requires the otner, and one who dogs not under- 
_gtand how to develop, the nature of the former from the latter, 
ean Reyer equal mediaeval masters, nor those of the best Ren- 
aissance period, who were first of all good constructors. 

The second great barbarism of modern times ia the imitation 
Sc maehee: joints in stucco: cement plastering has no limitiag 
“dimonsions, as in cut stone, which is usually in courses of 18 
at in. height, but its. dimensions may be arranged at pleds- 
ure; hence, in dividing up cement plastering, those dimensions 
and. proj ect long should be used, which differ as widely as pos- 

sible from those of ashlar masonry. Stucco belongs to the 
plastic, hardening materials, whose treatment should correées- 
pond, to the means employed in producing its form Imitation 
Ef ashlargs in stuceco-work destroys and falsifies the structu- 
ai meaning; one becomes accustomed to indéfiniteness, and no 
Rechte a me. how tO employ cut stone, transferring to it the 
shapelessness of stucco whensver possible. 

Hinally, it should be remembered, that for purely decorativs 
purposes, tne arrangemént of ashlars in mosaic patterns with 
elements of like form is not excluded: on Palladio'’s famous 
Basilica at Vicenza is to be found such ashlar masonry in mar- 
ble, in seale-like patterns, used for a wall beneath stairs. 
Pigs fo. 

b. Ashlar Bonds. 

The most natural and free ashlar bond, beth best and most 
picturesque, is that in which the stones are cut and set, just 
as Obtained from the quarry, without attempting to arrange 
them in régular courges, or to make them of uniform height. 
Fig. 7 is @ specimen of Grecian masonry, Fig. 29 being a simi- 
lar 6xample Of Roman masonry. In case of stones quarried with 
good beds, but net in long pieces, like porpnyry, this random 
ashlar bond is very appropriate, especially since it is one 
means Of Obtaining economy, ani also for usé in bases and sub- 
structures, supports of all kinds, fortifications, etc. 

A transition to regular ashlar bond consists in, making the 
courses of unequal, Fig. 30, or equal height, Fig. 31, but 
using stones cof different lengtns, Figs. 30, 31. Since ashlar 
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CHAP, 1. STONE MASONRY. Sere yr ko SS 
are subject to transverse strain, the thinner. blocks must also 
beg lortest to avoid fracture, and the higher ones may ba lon- 


Rished from the quarry. Roman, mediaeval, and Renaissance ar- 
fehitects always preferred this natural ashlar masonry, obtain- 
ing a@ both picturesque and inexpensive masonry. The correct 

‘ tic 1 principle is to always work in accOrdance with the 
rovided, so that they may be employed for the’ most 
rs@ purposes, as in cage Of the normal brick form, and 
h foe ec prevailed irom the Ronen erg | ener the 16 th 

ur} ht 


bare | ec orey by unliea: that of brik 
1 dimensions of the ashlars depend on 
the height of courses; their. length 
rtion to the strength ‘and. height of 
fi sot et of construction is that, in 
eta through the walle. then, Ay 
rg ; 2, the length of the gtones 
ary ee Pilcane the. following possible combinations 
er urses of equal height, stones of equal length; 
38 Of equal height, stones of unequal length: oc), 
c of unequal height, stones of eqtal length; 4), courses 
©. unequal height, stones of unequal lengta. 
a wall be composed of square stones, with those whose 
length. ig twice the side of the square, the following bonds 
are possible, Fig. 32, 33: 6), courses of equal height, stones 
‘square; f), courses of unequal height, stones square; g), cour 
‘ses of équal-heignt> stones alternately square and oblong; 4 
courses” of unequal heignt, tones alternately square and oble 
For economy, a, b, and g are preferable; c, d, 6 are saa 
ee sive and equally so; f and h are most costly of all th 
‘Bonds b and g are most pleasing of those least costly; d is 
most pleasing of the more expensive, and @€ is most uniform of 
all; f and h are dearer and ugly, but his most full of varie- 
ty, though appearing too fanciful, to excel the otners in pro- 
ducing | a pleasing eifect by its variety. Thess bonds, wita 
gtones extending through the wall, are nearly similar to thos 
composed of separate bond stones extending through tne entire 
thickness, with otner blocks only Cccupying a part of its 
thicknéss, which is usually made up of two stretchers, Fig. 34 
t, Kk, OF a space its left between then,e8i terwards filled wita 
erdinary masonry, Fig. 34 L. Preference should be given to 
Fig. 34 k instead of Fig. 34 1, since the wall is wholly con- 
structea of stones of 64] size, the léngta of a bond-stone 


being determin 


gest, but generally, the length of.the blocks should be as fur 
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; CHAP, 1... STONE MASONRY i Soe oa BA To 
being determined by the thickness. of the wall, one-half this 
oGing its side. fe — che ee Oe | 

It is easy to see that in case of the most commonly employe 
bond, the greater the number of bond-stones used, tne greater 
is the labor and cost, though the wall is stronger; henee the 
are sparingly used.. If the bond-stones are to be made promi -. 
nent and evident, it will be preferable for economy toifinish 
the stretchers with projecting bosses on their faces, cutting 
the snds of the headers smocth or treating them as diamond par 
els. The ricnést of a11 bonds here mentioned, h, also the 
most costly, is appropriately used for a royal palace’or any _ 
similar building, and if a harder material be used for the 
thinner than for the higher courses, there may be great varie 
ty, not only in the form, but also in the mode of dressing the 
stones, If we wish to be strictly consigtent, the low and lon 
blocks, subject to the greater strains, should be finished 
wita strongly projecting diamond panels in those placés' most 
severely strained; the sm2zll and legs severely compressed bons 
stones might be decorated in any way, with sunken rosettes, 
for example, if of a material sabily wrought, or may be cut 
like precicus stones, if hard stone, suge6ptible of a good pol 
ish; Fig- 35, n, 0. The central, though lightly loaded large 
ashlar might have low diamond panels, and tne larger square 
bond-stonés could be finished with hemispherical bosses, 
treated like precious stones with crystalline recessed angles, 
as in Fig. 25. If such masonry be eCnstructéd without through 
stoncs, though tne large square blocks appear to be hond-sto- 
nes and really hold the masonry together, they should have pre 
‘jecting heads like nails or rivets, which may be formed in ac 
cordance with the hardneds of the stone, or the expediénts 
possible. Forms of bond-stones may also be improyed in the 
moas employed by Julian San Callo in the Gondi Palace at Flor 
ence, Tepresented De Wa Se SE. te 

If the masonry is to make a noble but simple cimpressicn, 
smootaly dressed and polished ashlarg of good Material will al 
WaYS appear bést, and if the best mods of construction is also 
Go be adopted, the ashlars should extend through the entire 
thickness of the wall. This kind of masonry was the normal 
oné in the finer temples of the Greeks and Romans, and was 
terméd Opus isodomum 
“With the increasing smoothness of the ashlargs, resulting in 
@ polished surface, is likewise joined the closest possible 
fitting tegsther of the bed and end joints, so that these en- 
tirely disappear if the blocks are very carefully rubbed on 
Sach other. If the material be also perfectly homogeneous, go 
that its color is quite uniform, a uniformity of appearances is 
produced. whieh th 
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"produced, which the Greeksidid noe ary to attain a8 being » the 
highest ideal cf masonry, or they would not have sone times Ng TiS" 
aed the joints or have marked | them by narrow strips of bronze, 

‘ which appears erroneous. to archaeologists, who'are enthugisat- 

‘ ic lovers. of uniformity, — ‘It should then be stated, that in 
general, ashlar work hag entirely renounced the age of square 
plocks: | secondly, that. through-stones_ in very thick walls 

“ghould’ have much greater depth than width, so as not to break 

atthe middle; a construction as in Fig. oF r ts admissible 

| AaB. olys poe the ats of the wall Whe ds high 
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: ting. fe ates a aha brick-work, Fig. "38 la 
oramon ‘ ‘tn Upper. Italy, Belgium and Holland, or of em- 
oying alternating blocks of ashlar and brick -work, Fig. 39 v 
Kind of mixed masonry is ‘sometimes found in Belgium and 
ee, and a similar specimen ef ashlar and rubble masonry 
ay ae ‘buttress of the Castle of Meissen. | ‘This mixed mas 
be gujtable- for brick piers of caurches, in spite of 
f ior, resistance, rand 1b: ts’, accordingly found in the 
vd Hor Hol land and S. Bavaria. — Venssring Walla with ele- 
ments of. different. ‘forms is to be considered fanciful, and may 
be seen in many Renaissance buildings in central France, coyer 
ede With mosaic work of differént colors. To’ this is allied 
Italian mediaeval incrustation in marble, which is merely a 
-eovering, and it was a merit of the Renaissance to have dévél- 
st a thie into.a structural principle.  — | 
9, ¢@ Fastening and Clamping Ashlars ‘together. 
a afer cs are. fagtened togetner by means of mortar, as’ well as 
cay projections of the blecks, three specimens of these being 
“given ‘in Fig. 40, shown in plan; or by dowells of stone or met 
Cake by indenting the blocks into each other, Fig. 241; finally 
by. cramps. These fastenings are generally concealed within 
) the joints: Maripbn: the stones; if cramps appear on the exter - 
nad surface, they are either treated as inserted anchors and 
66t in lead,, as in Wig. 42 a, or like Pig. 42 b, from the 
stair Satins. ag of the Bishop's Palace a, t Lucees 
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ag. Ashlar‘Masonry in General. | | 

‘The late Renaissance clearly perceived gome things, that have 
- sinc6 been neglected. Bed and end joints play difterent parts 

bed joints being subject to crushing, while end joints are ey 
,undér any strain; it follows that bed joints should be made 
“prominent, but not end joints, producing»a-two.-fold conflict; 
‘for, 1., all architectural styles must be thrown asids6, that 
have accentéd both kinds of joints, as in the best ‘Renais Ssancé 
Mey the pen ate ts must be.madeé most prominent and end joints 
subordinated: it would then bé inconsistent to leave both 
joiats unaccented, as both anc&éent and mediaeval architecture 
would then be reyected. If bed joints only are accentéd, the 
*mascCnry preduces the efiect of being composed of continuous 
ayers of stone, which is not at all the case. 
ene & the masonry be considered as a construction, with a right 
A tol appear as such, it would be eats to allow it to appear ‘as 
a atructure laomposed of parts, in which the end joints would 

play. their part as well.as the bed joints; this structure may 

characterf zed in the simplest way by the Ratore mortar joints 
and dees not need to appear asa monolith, in orcer to produce 
the effect cr unity or as a whole, but the swaywof unity over 
diversity must be evident in the structure itself. For the 
same reason, the jointe shculd be accented by the expedienis 
already described, and if end and béd joints are to be distin- 
guished, which ig cnly proper when it is desirable to make all 
the fine constructive points apparent throughcut the entire 
butiding with most extreme consistency, end joints may be nar- 
rower and treated otherwise than bed joints. 

Lf Semper’s claim be admitted, that regularity of form and 
Similarity of treatment are supreme requirements for the artis 
tic°efiect of masonry, our hands are tied, and the finest Ren- 

@igsance buildings are set aside, sincé a good part of thei: 
characteristic beauty is due to irregularity in fCrm and treat 
ments The same is true ct Séemper’s requirement that only the 
eubse tructure, aS belonging to the ¢6arth-base, should show the 
moaGe Of stoneé-clitting and. the arrangement of the joints, whil 
the construction of the supergetructure need not be apparent. 
We merely heve the choice oi either getting aside the Pitti, 
Ot BG sai beer Rucéllai Palaces as errors, or of establisning a 

ry ' Art ih accordance with which these gtructures-may bi 
eoheidered justifiable. | 

/ By means of the various modeg of cutting already described, 
forms Of ashlare and kinds of bonds, numerous expedients-are 
veilable for giving the masonry a varied character. From the 
maasive strength of the fortress and the rudenegs of the rust 

€ building to the light gracefulness and princely epelndor o 


| RIAL “TE: 
“tne palace, the most Marie. effects.are PossTUle in tne appear 
ance of ashlar masonry... Tre actteal dimensions of the blocks 
L) and their proportions add their’own etfect to the general one 
 @f,the masonry: . Square-faced ashlars appear bolder tuan oblo 
ong ones, and small stones are also bolder if approximating 
the square form, but- large stones, whén oblong. Increased 
richness in the external] appearance of ashlar masonry may be 
_ precuced by the mode oi cutting, by varying the bond, by ref- 
Anping the bosses with mouldings, rubbing and polishing, by the 
use Or better materials, by inlays of finer and more yaluable 
st ones and metals, by decoration of the.joints, ete. 

As for the mode of cutting, all affected and formal treat- 
vient Of the ashlars, as if tne stones were stuffed cushions, 
pike that, Originated in the Barocco, is decidedly obj ectiona- 

6. No attempt should be made to enrich tae architecture by 

Sasing the labor in any way, and if one does not wigh to 

-oOnomize work but to lavish it, it is preferable to give tne 
- aghlars a form o@idecdrattonthelonging to Saul pture, 
> To accéntuate the bond’ leads to moaaic work and disguise 
the structural character of the masonry, if carried too tar. 

On the cOntrary, if it be desired to retain a rich structu- 
fal bend, like Fig. 35 0, and to carry its decoration to. tne 
hignest point, as in an altar-chapel cr consecrated shrine, it. 
is permissible to usé a more refined treatment of the bosses 
oy moulding, rubbing and polishing, nobler material's, inlays 
Of semi-precious or precious stones, noble metals, stone intar 
gtas, decoration of joints by gilding witn stamped patterns, 
or mosaics. A monument or a publie fountain would justify the 
486 Of this kind of decoration. The corresponding sculptured 
secorations and figure-reliefs would require a rich mode of 
treatment. It not being possible to surpass this richness in 
‘ecoration, we must then, which is permissible in purely déco- 
Vative works, abandon construction and either merely think of 
a covering composed of sculptured marble, like the facade of 
the Certosa at Pavia, or incrust the surfaces with polished: | 
precious stones, whose joints are gilded and decorated by stam 
ped atterns, as in thecchape! of Castile Carlstein near Prague 
or lastly, cover the masonry with décorated plates of bronze 
or Ofanobler metals, as done in Creece in ancient times. 

A peculiar construction of stone walls may be méntioned here 
entirely correct in principle and admitting of a gPeat variety 
of forms, @n example of which may be found in the Roman es que 
snurcH Of St. James at Regensburg, Fig. 43: the wall is compo- 
ed Of etonéss not 6xtending through its entire thickness, but 
eo arranged that partpproject on the front and part on the 
Year sides. The panels are enclosed by an architrave of suit- 
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able profile, and the convex portions of one side become con - 
cave on thecother. This structural motivs may be treated in 
various ways, according to the bend selected, and thinner and 
more decorative enclosing walls may employed in this manner. 
‘As opposed to ashlar mas onry, whose nature is entirely strue 
‘tural, bonds imitating ashlar work in constructions of wood, 
Dutch: stove tiles, wainscoatings, metal work, etc., are to be 
“$6 treated if possible, that they may not suggest actual ash- 
dare, © ‘Sunken panéls, sometimes appropriate for stoneg under 
pressure, more richly profiled enclosing mouldings, ete., are 
not only. permissibles for structures of materials other than 
“stone, but are even to be preferred. Divisions into ashlars 
‘painted onpplastered walls, must be treated in a ennerapare ly 
decorative, 80 as tO appear like tapestri¢s gewed together. 
Bach division should be enclosed within a decorative border, 
feos centre pethe accented by flowers, rosettes and other orna- 
en te 4) UP ae 


Chapter 2. Brick Masonry. 

Brick walls are found in the earliest period among the Assy- 
rians and Chaldeans, who employed unburnt bricks, generally 
laid with asphalt. Yet the Romans first developed brick mason 
ry; with excellent spay and superior mortar and cement, tansy 
quickly coOnstruct¢d all kinds of mixed masonry of concrete, 
and of rubble, where brick was chiefly employed as a facing 
for the wall; for this purpose, they used partly triangular, 
partly prismoidal tiles, generally employing oblong tiles for 
through courges of headers, and triangular ones for the facing 
‘stretch@rs, béhind which the wall was a mass of concrete, com- 
posed of frsgménts of tiles and cement. They preferred the 
Opus spicatum, as weli as a kind of masonry, in which pdtternas 
Cf al] kinds were pr@duced by horizontal stripes of color or 
by colored stones. 

During the Middle Ages, brick construction was developed in 
difigrent ways in various parts of Europe, especially in Italy 
3. Francé, Bavaria, the low plains of N. Germany and in Holland. 
Only N. Italy and N. Germany have created a true construction in 
brick, other countries having almost exclusively employed a 
mixture of cut stones and brick-work. A bond was used in Hol- 
land duping the entire Middleé Ages, composed of alternating 
courses of stretchers and headers, though the lengths of the 
bricks did not correspond to their widths, so that regular 
breaking jointa in @ach second course was not possible. 

The middle portion of the wall is ustally composed of rubble 
backing. The natural mode of treatment is to lay alternate 
courses Of stretc herg, and if two end ready fall together, a 
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CHAP, 2 BRICK MASONRY, B.A. 20. 
longer or shorter brick is selected, or is suitably cut. This 
Kind of masonry has the decided advantage of cheapness, over 
all regular bonds, and is therefore to be recommended for ord- 
inary purposes. It appears picturesque and less pretentious 
than regularly bonded masonry. (Most Amsrican stone-faced 
walls ars wholly backed with common brick-work, rarely rubble. 


ek, 3 l.. The Structural Bonds. 

“Modern bonds are efther those used during the Middle Ages, 
as Gotnic or Polish and Dutch or Flemish bonds, or those intre 
“duced with the Renaissance, as the Cross and Block bonds. 

Ordinary modern brick masonry is composed of bricks of unif- 
Orm dimensions, whose height, breadth and length have the pro- 
portions 1: %: 4, including mortar joints, so that 4 thick- © 
neéss6s and 3 joints equal the length (except in the U.s.). 
Bats are sometimes uséd with whole bricks, as in Fig. 44; half 
bricks H, two making up the length L, quarters V, three-quart- 
er bats D, and also split bricks K, two making the width of a 
“trick. Each bond is so arranged that the bricks forming the 
external surface of the wall, are stretchers or headers, and 
they always cover the joints in the course next below them. 

The thickness of brick walls is always a multiple of the 
width. of a brick, no others being in use. The end joints of 
the wall surface commonly extend through the wall (except in 
the U.S.), Fig. 45 a. The interior of the wall is entirely 
e¢Omposed of headérs, stretchers being only used on its exter- 
nal surface. (Reverse is true in tS as If the thickness of 
the wail equals an eysn number of half bricks, the courses are 
always similar on both faces, Fig. 45 b; but if uneven, the 
courses alternate on the faces, a course of headers on one cor 
Pésponding to one of stretchers on the other. 

{f terracotta blocks or cut stone be used in connection with 
brick masonry, their hetzhts must always be multiples of the 
thickness of a brick({ with its mortar joint). These are brief 
ly the most important points in regard to brick construction. 

We will next consider the bonds of facings of walls, then 
those of angles, and the decorative motives resulting there{fon 

&. Block Bond. 

The bond ig so arranged that end joints of all stretchers 
and headers alternate above 6ach other, Fig. 46° any vertical 
Elément of the wall bétng composed of alternating stretchers 
and headers. [f the bricks are distinguished by different col 
ors, Fig. 47, the bond forms connected vertical linear element 

between which interspaces are left, Used diagonally with 

leks 0: two colors, 1t chages the bond into a net-system 
Numerous deccrative patterns in various directions may be pro- 
duced by using bricks of different eolors, Fig. 48. (Usually 
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CHAP. 2 BRICK MASONRY. Bo AGMar- 
called Engliagh bond in the U.S., bur rarely used except for or 
namental work in two or more colors. ) 

Devo Cross. Bond, 

Like Block bond, Cross bond consists of alternate courses of 
headers and stretchers, but end joints of stretchers only fall 
in thé same vertical in each fourth course, and those of héad- 
ers in each second courge, Fig. 49. The entire bond may be 
eonsiaered as a diagonal net-system, with filled cross-shaped 
interpsaces. In vertical, horizontal or diagonal directions, 
this bond merely consiats of abutting courses. [t givés rise 
to the most varied decorative patterns, and band-like or net- 
like motivés of ail kinds. (Also called English bond in the U. 
S., no distinction being made between this and the last). 

c Gotnie or Polish Bond. 

Headers and stretchers alternate in ech course, Fig. 61. 

In a vertical direction, the bond may be divided into connect- 
ed elements, which fit together without any interspaces; in a 
horizontal or, vertical direction, inte detached courses, or 
diagonally into a net-system, in which patterns are produced 
bY separate headers, as in Figs. 51, 52. (Called Flemish bond 
in tne U.S. and sometimes used in ornamental work). 

Bésides Cotnic bond, a variety of it tg not uncommon in the 
brick construction of N.Germany, the so-called Wendish bond, 
where two stretchers alternate with a header in each course. 

These mediaeval and other bonds produce a very rich varisty 
Of decorative surface patterns, though entirely different pat- 
terns are peculiar to each ons of then. 

d. Flémish Bond. 

The Flemish bond, Fig. 53, ineorrectly termed Dutch bond,, is 
in cOmmon use in Belgium and rare in Holland, consists of alt- 
€rnating courses of headers and of courses in Gothic bond. 

Tae end joints of each second course of stretchers and of each 
second course of headers lie above each other. In a vertical 
direction, this bond consists of connected elements without 
berspaces; horioantally, of detached courses; diagonally, of a 
net-system with cross-shaped meshes. This bond likewise yeas’ 
essspeculiar decorative patterns. Block bond is the one moe 
commonly and generally employed in masonry. (Common eae 
bond consists of a course of headers alternating with 6 cour- 
Se€s of stretchers). 

Cross bond is stronger than Block bond, on account of the 
more perfect alternation of the joints. Gothic bond is chie?- 
Ly a ath mor facings of yh Walls, has less strength than 

(ros nd, and is not so good forifacing rubble masonry as a 
bond Aedes a of stretchers and headers alternating in pairs, 
Vig. 54, gs0 that two courses always bond together witn the 
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i “CHAP. 2. “BRICK: MASONRY. Bey a | Be se 
saat of: the wall. Dutch: bond is rarely Reba" except fOr 
walls. one brick thick. . | 
fhe decorations of structural bonds are really” patterns, aly 
ways corresponding to those of surface embroidery. According 
to thé old Dutch method, still to be seen in a few buildings, 
the masonry is decors ted by borders and bands of various pat- 

Raia: Pig: 55,. produced by the bond itself. 

Boe is Brident that if a bond is to terminate at the angle of 
a wall or. @gainst an architectural member, and it be cut verte 
pally. as on lines a b, ¢ d, e f, Fig. 56, (tnrough end “hina 
BOP. centres of the bricks, quarter bats will be required at th 
“ends. » Since the wall ghou ld be made as strong as possible, 
the use of quarters and split bricks should be avoided at an- 
gles, iso that each course should commence with at least half 
brieksy tne quarters and split bricks being placed at sone dis 
tanee ffom the angle. Care must be takensto prevent two end 
snes from falling together in two adjacent coursés. 

‘If two walis join at right angles, the bond should be so ar- 
ranged that in each alternate course A and B, one wall always 
extends clear through the other, which abuts against it, Fig. 
o7 A, B. According to the preceding, the angles ares tc be so 
arranged, that there may always be as many three-quarter bats 
at the angle as there are half bricks in the thickness of the 
wall, Fig. 57, for if but one three-quarter bat were used at 
the angie, followed by two whole bricks in the heading course, 
the principal rule for bonds would be violated, that the end 
joints should extend clear through the wall. (Not in U.S. ). 

Courses alternate in Block bond as shown in Fig. 58 In 
Cross bond, the fourth course is shown in Fig. 59, the otners 
béing in Block bond. The bond varies in the interior of the 
Wall, according to whether the thickness of 'the wall is an -év- 
Cn or uneven number of half bricks, and the principle that 
Gach course is continued through the entire thickness of the 
Vall, alternately, is not strictly retained in Cross bond 

In Gothic and Flemish bonds, properly used only ior facings, 
it ts not difficult to make the arrangement of the bond cléar. 
It is €asy to commence this bond at angles with three-quarter 
bats instead of half bricks. 

What has been said of the decorative treatment of ashlar ma- 
sonry is in part applicable to brick masonry, but from the 
smaliness of its elements, this can never give the impressicn 
Of robust strength, but rather, like a net-worn, suggests the 
idea of impenéetrability by the intimate connection of its 
small blocks and its proportionally wide joints. 

Decorative expedients for the structural bonds are based up- 
on: 1., the use of bricks of different colors; 2, the greater 
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CHAP. 2, BRICK MASONRY. EA, #3. 
_ prominence of the bond at the ana vent 3, the projection and 


depression of individual bricks and patterns; the thickness of 


“the wall may be indicated by the bond at its anglés. 


Like the stone wall shown in Fig. 43, brick walls may be 


constructed with panels raised on one gidé and sunken on the 


other in’ patterns suited to the bonds, Fig. 60, especially in 


1-2, 1 or 1] lee brick enclosing walls, without cutting the 


bricks. Finally, a portion of the brick walls executed in 
patterns may be left open, as in case of parappts, garden 
Walls, friezes for admission of air and light into ae 
‘puildings with thin walls.. (Sometimes used for balustrades, 


} wind ows, filling gables, but rare in U.56.). 


ms Ae Ae Decorative Bonds. 

When the structural idea, entirely disappears, as in the var- 
ous panels and facings of walls, the most varied decorative 
nds become possible; they may be used as facings for either 
tructural bond with the aid of quarters, halves and split 
ricks, | and they may also be executed with or without the aid 


of cut op colored bricks. The simplest form of' purely decora- 


tive bond, capable of producing the most varied patterns, is 
that in whieh each stretcher is replaced by two halves, Fig. 


61, so that but a single kind of bed joint appears on the face 
“of. the wall. (Commonly used for circular chimneys in U.S. ). 


An entire series of decorativs bonds form true Moore 
Fig. 62, others being mosaic systems of the most varied kind 
eecerding to whether the bricks are cut or uneut. Fig. 63. 

Joints in brick-work are usually so broad, 1-8 to 5-8 inch, 
that their influence on the external appearance of the wall is 


_wery decided., In the better kinds of walls, they are pointed 


with strongly hardening mortar or cément, using different pro- 


‘files of joint according to et keunst ances, Fig. 84° Modern 
masonry in Holland is characterized by the use of very small 
bricks, as well as by having end joints not more than 1-8 in 
wide, while bed joints are 5-8 in wide, the joints are very 
carefully worked to the profile Fig. 64 d, almost without ex- 
ception, and aré usually left white. 

It has usually been customary in Germany to color thegmortar 
before using, so that any desired color tone may.be given to 
the wall by means of the color oi tne bricks and that of the 
mortar. The bricks arée.generally of a broken color, dark 
brown, black, red, yellow, white, wita green or v#olet obtain- 
ed by glazing. By comparing carefully executéa masonry of dif 
ferent localities, it is evident that a white-or approximately 
White net-work of joints appears best, when the bricks are of 


-a dark color. Dark joints are suitable for very{light bricks. 
Older houses in Amsterdam were built of black or péat-brown , 
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eep reddish-brown bricks, put the joints were 
oi. See "hapa work oft the windows Was also 


is deems | (Mortar 
the ‘Us. black, brown or red 
the. mortar, which produ- 
ifect than’ the: uge of 
are: also stained and buck. 
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| Ena jokin aa vPick mason- 
ellety are ‘decidedly objectionable for. this 
xpedients, that may. be: emp lo yed for decoration 
astering, are those of Sculpture and Painting, 
eing a gpoft and Plastic mass, when applied. - 
Pk LS 161 he ‘proper. ‘means of decorating external 
ivision into panels, the enclosure of panels by 
rted- ornaments in cement or plaster, (etc. , are 
ut only under the condition that the series of 
imitate neit ner those of stone nor wood, All vamp 


re ie tesstnen ee shee ue tate: ae ata or POU aHEATAG By 
‘Beraffito, OF by true Painting, gold groundg and gilding of 
“the various. parts; call are suited to the plaster surface. A 
painted and symbolical architecture ig ‘preferable |, which is 
nO imitation, but a free play of form, can not be exe luded 
from. the domain of plaster decoration. — Piastering subservés 
no ‘monumental purpose in general, and therefore affords free 
geope for the taste of the period or the individual, op the 
treatment due to the pubject, and for this reason,’ tata be 
eexcluded from monumental structures as far as possible. 

One eee the many’ barbarisms of the “*Periwig- and - Pigtail® pe- 
piod, which we adopted, and has not yet disappéared, ts the 
painting of cut stone and crick-work in oil colors. .Itis one 
of the faults in taste of the last century, to beoopposed by 
any means, though one should not forget that the esthetic - 
sense in its lowest stage of development, as in case of the 
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hae in “ihe picturesque; 

tne modern, DReeaAt: Na better pleased: by a@ regular avenue of 
poy lars, _ than by the finest forest; art commencing for him, as 
ind in general, with order and neatness. It. is to be 
that he remins at this beginning point, and that the 
Le. es and entire nations, like tne Hollanders 
his. ough eget consider | this love 


as 
ne former Heine: found on 
the latter, on the palaces 
F toh and Tuscan Smitas emulated 
the designin of tasteful works of this kind,. 
.ccepte 


ted as true models. Of a refined trea tment 


Ce aed” in ihe U.S: 
Po expensive, ‘look. better, and-are prob 

ent “used, Aateat toda of the Orders shou 
though | iiinoe't invariably employed in Europe 
bi ome ide AP dt pete bést for the case) 


because plain 


may We norety division 2G such | ag 
ettlon ca ears walla, Pot ine or. picket Mogae panéllings 


“ween ae as in eae Putas and hay Hg er to form 
t walls that are wind and weather proof, The enis of the timb- 
erg’ “project ‘beyond the surfaces of the walls at their inters- 


_eetions, or are cut off flus h, making the pond visible at ang 
Decorative expedients for esthetic treatment of these log- 
walls only consist in carving eitner joints or surfaces, or 

both joints” ‘and surfaces Of timbera; 


a@leo in carving the pro- 
a ect i ng By af fot 3 m2 i 
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a CHAP. 4. WOODEN WALLS. . a tetas Sc 
_Jecting ends of timbers, their bottoms or sites iy their anglés; 
edges. or ends; finally, when the ends do not project, the an- 
.gle bond is itself decorated. Even if a richer treatment of 
these walls is found in exceptional Casés, these dscorative 
-@xpedisnts are always worthy of mention. The true Swiss cot- 
tage, Norwegian and Russian churches, as well as peasants’ hou 
668, constructed of horizontal timbers, and also mediaeval corn 
structions of similar kinds, all employ the most varied forme 
if wood-carving. The carving of the edges of the timbers may 
done in various ways, either by mouldings, Fig. 65 a, or by 
mOtches of all forms, whose repetition preduceg patterns of 

numerous kinds, Fig. 65 b. The carving of the surtaces embra- 
ees borings and incistons of all kinds, dentils; diamonds, | 
chess-board and Zigzag patternga, and the innumerable kinds cf 
ornaments for enriching surfaces ani Cdgés Of timbers. Fig. 65c 
One Of the best means of decorating surfaces of timbers is by 
incised letters, proverbs, ete., -or by raising these above a 
sunken ground. | ha Bet 

It is self evident that the bed joints of the timbers ¢an be 
so profiléd as to be tongued into each other, Fig. 68, as in 
Norwegian and Russian buildings, whose walls are reguired to 
be absolutely air-tight: the ends of the timbers then show the 
form of the bed joint. These ends may bé formed in the most 
diverse ways by carving their side and end surfaces, Fig. 67, 
or by carving them into any peculiar forme. 

Which one of these modes of decoration in wood is to be pre- 
ferred, depends on other circumstances, on the richness of the 
decoration, whether the structure is to be an elegant tempora- 
ry building, like the pavilions of an Industrial Exhibition, 
or whether if is to be as monumental -as possible, and is there 
fore required to resist the effects of the weather as strongly 
ag possible; thé choice of form must be quite limited in the 
last case, as complex forms of carving afford opportunity for 
the collection of rain water and consequent decay of the wood. 
Fussian wooden architecture sometimes uses timbers, not of rée 
fangular, but hexagonal section, Fig. 68. 

{(Thése log-walls were formerly much used for log cabins in 
the U.S., but were rarely decorated, though very neatly built 
In some places, especially in Kentucky). : 

| a. Walle.composed of Vertical Timbers. 

These are almost wholly employed én buildings, for ordinary 
purposes, seldom for those ct any importance. ‘They. are compc- 
sed Of timbers set vertically and closely jeined together by 
tongues and grooves, Fig. 69, usually for preventing admissicn : 
Of Water. The timbers are driven into the ground, or their ada 
ends are tenoned into a sill and a plate. The idea of déccra- 7. 
ting this kind 
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g this. kind of wall would never occur to any ones But if. 
it be desired, the ofan between timbers. may be. govered by 
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I te, decorated by raised ornaments between bs e battens 
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ela are inserted; 
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vakuaetnele Noagina. ‘togetaer, 
Cc posts | and horigont. girts 
nai & d togetaer, it is 
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gates. and a 
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ths 


doors 
imes copersa wtih. thin natalie The edges of the bor- 
al strips ed bel Lan ans dn er mos t varied pe evarey 


. ffective indba: the Wikie cov ering may ake the me- 
orm ‘of: horizontal strips, each edge being cut into 
of linear division of suriace, Fig. 72, or be coover 
irmly nailed plates, like Renaissance doors, in which 
‘orm a separate decorative system, or the whole may be 
Zoe any other manner, 
ft enclogures | of boards or bickka: ipeners lly serve for 
porary or. necessary purpoges, not admitting of an art- 
‘ea tment. If they are to be decorated, according to 
Ane ee Day we may: WEY mould the peers ee cut 


the boards” Eshenceited a ‘desiaes ai’ et yles Fig. "Tay 
up, ‘and lower. margins of isolated i forms ara. almost al- 
; treated like Figs. 73, 75, that: are subject. to the gener- 
ay rule, that. forms should be. avoided, which might cause the 
_ projections. to split off. 
ae TO: these board fences should be ‘atiea,. parapets ‘and balustra- 
des of galleries, bridges, etc., as well as paling fences, 
‘Balugtrades form bands composed of 2 gel elements, held to- 
Diet av Dae by a horizontal rail, eir lower ends tenoned 
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WOODEN WALLS, B.A, 28. 
into another vail or held together by a pair of strips, Fig. 
76, sO that the boards may be cut into free-énding forms, this 
cutting partly consisting in widening the joints, Fig. 75, and 
partiy in perforations of the boards, Fig. 76. A,correct f¢el 
ing led those nations that most completely developed wooden 
architecture, The Swiss, Tyrelese, Upper Bavarians, Russiank, 
ang Norwegians, to generally treat the cuts in the boards in 
rectangular forms, like lace and embroidery patterns, or to so 
form curyed cuts as to merely indicate free play of line, av- 
Ciding determinate forms of plants and animals. Many modern 
fret-sawed forms of our wooden architecture are therefore ob- 
jSsctionablé, because imitating outlines of objects in an un- 
suitable material, and which may be painted on but not. fret- 
sawed; and further, since it is forgotten that, in the first 
place, thess cuttings depend on a finely balanced division of 
the surfaces removed and left, but never on the imitation of 
any definite thing. (Fret-sawed work is still very commonly 
as@d in the U.S., but is generally of bad design. ) 

Only in exceptional casés, such ag wooden brackets, acroter- 
ia and similar details, are neads, animals, and plant forms 60 
be employed, as well as ornamental objects in general with cur 
ved lines, and they are then to be treated with exceptional 
delicacy. This requirement for wooden architecture is easily 
justified. The fibres should be cut as little as possibie, 
and NOt sO that parts of the wooden decorations may drop off; 
the wood should also form a coherent net-system.. If it be de- 
sired t© saw any Ornament in a board lake. a steéencilled ornam- 
ent, the fibres are not only improperly cut, but the very ref- 
inement in the movement of the ornament, the leaf-points and 
smaller forms, are sawed out with difficulty or incorrectly 

he thickness of the board hindering the free management of 
the saw. Complicated fret-sawed designs are cnly suitable for 
Bheet metal or very thin boards, seldom used in wood-work. 

Saw6d-oubt ornaments appear dark or light, and are perforat- 
bons gensrally sunk like black spo#s on a light ground; they 
netYact more attention than the wood and require proper forn- 

peatment; if ig preferable to sof form them that the remain- 
ng wood may take proper .forms. Exactly the opposite of what 
s'here said is true of carvings in boards not cut clear th- 
hrough, ons then having perfect liberty to do as he wishes. 

f perforated boards are nailed on other boards, forming a 
ind of decoration in relief, the board forming a net-gysten, 
ne same irsedom is possible as in case of imperforate carv- 
Ngs, as thé more fragile parts are firmly nailed. The finest 
Wiss houses and those in the Tyrol and Upper Bavaria have ad- 
ered to this primary law with great cons stency; perforations 
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ON ‘CHAP. ie WOODEN WALL g. oa een BA, 29. 
‘are almost entirely openings of pleasing form and arrangement, 
the free ornament being used ‘on A cae panels and similar 
ornamental parts as a board nailed on.- Bither the perforated 
Or the nailed-on board may be carved to produce a sculptured 
effect, or it may be decorated by painting. But ons expedisnt 
Pore the poverty Of modern thought is to be rigidly excluded, 
though in spite of ugliness it always passes for a mode of in- 
ePeasing the beauty, the chamfering of angles and the outlin- 
ing of forms | oY 2 colored line. It is singular that this er: 
“ in taste does not disappsar, but our schools stillpprize 
it as a. specimen Of refined taste. The most pleasing form is 
; 1ug we skened and ruined at an increased cost, and to make it 
: pecially beautiful, a bold red band is then drawn parallel 
to the ugly. edge, so that the /fform retains still lesgcharacter 
— #& ~~ Paling Enclosures. ‘ 
; Paling enclosures include simple park fences, consisting of 
| verticals placed close together and supported by horizontal 
) timbers, and pregent different modes of treatment. They have 
P Means of producing thse most diverse forms by the careful selec 
tion of timbers of equal or alternately equal diameters, by 
the substitution of pleasingly interwogen willow twigs for the 
horigontal timbers, bytthe simple carving of the upper ends of 
the verticals, and by partial removal of their bark. For park 
enclosures, poultry yards, enclosures in Zoological gardens, 
etc., this simple motive admits of pleasing variations, in many 
Ways, and if the wood-work, whose principal color-effect is 
due to the color of the bark and of the wood of the denuded 
placeg, be heightened by interwoven brightly colored twigs, In 
dian red being used on parts of the pteces, and the openings 
- between the verticals be filled by fine lattice- work, as req- 
uired, these simple elementary ideas may be d ey eloped into an 
inexhaustidle wealth of form treatment. 

A peculiar use of paling-work is found in Upper Austria and 
Steiermark in hay sheds and similar puildings; the simple fram 
framés Of the sheds are filléd-in with thin fir poles, making 
the sapces between the frame appear striped, Fig. 77; these 
stripes may be varied in many ways. This kind of wall has re- 
cently been employed for rustic buildings, zcological garéens, 
etc. Ordinary lattice partitions, used in all kinds of ordi- 
Anary buildings, are variously treated by notching the @dgés of 
the strips. An inexhaustible number of motives may be produc- 
€c, governed by the principles given for ornamental cutting 
Of beards. Fig. 78 The strips may also employ all exped- 
lénts of carving, thereby being changed into works of,low re- 
lief in wood-carying proper; round pieces, obtained from natu- 
rai trunks, may also be transformed by carving into true scudp 
tures 
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pares. ‘in Wood. Re fences. veichy to oats class are wey nu 
“merous forms, and are very commonly. employed in: the. U,3..f0r 
enclosures of grounds in cities and villages. Now frequently 
constructed with vertical wires and wooden rails, producing a 
rcbight and, delicate effect. A recent type substitutes wirss 
“Or porizontal wooden rails, the verticals being intcrwoysn 
\petweeh them, end might be made quite ornamental). 


B.S Panel-work and Lattice-work. | 

nel-work is always ¢ompos ed of a thicker frame-work and 
*y thinner. panels; the framing forms a kind of net-work, and the 
“panela- may be ‘grooved- in, fastened on as a lining, or lastly, 
may, be entirely omitted. Materials of the panels usually woo, 
whien may be replaced by marble slabs, plates of engraved or 
cast. metal, Slabs of stats, electrotyped plates, majolica 
) plaques, pieces of glass, parchment, cloth, ete., according ‘to 
tne purposé subservéd by the panelling. We will now ccnsider 
‘in detail the formation of the. framesvork, the conatruction of 
' panela, Simple panels and their materials, treatment of joints 
panel mouldings, ¢tc., thé various kinds of lattice-work, and 
lastly, the purposes té6 which panel -work and lap RECerrork are 
m applied, | 

Panel-work is constructed of mee pisces of wood by ‘connect 
ing one series with ths otner by mortises an ona tenons or ton- 
gues and grooves, etc.: almost any net-system may be used, for 
panelling, as 2 basal form ‘ The essential requirement for 

the pieces is, that they must he narrow, so as to shrink but 
little; the same is true of all wogden eed whoéch shrink 
less, the narrowen they are. Hence the iframe-work is divided 
into many combined panels: when the frame is to be very wide, 
with narrow panels, solid tongued-and-groovéd mouldings mugt 
be inserted between the frame and panels, Figs, 78, 80. 

The decoration of the frame-work must be in aoeordance yaa 
the principles established. for bordering or enclosing surfaces 
It is usually moulded and decorated by carved or inlaid orna- 
ments, and also decorated by metal knobs, placed at the inter- 
sections of the piscés or by métal trimmings. The richest 
panel -work is found in the joiners’ work and’ cabinet work of . 
the Arabs (Mohammedans), and @¢ the Renaissance. - 

If the panels are gach composed of several parts, they may 
be combined in accordance with any suitable mogaic system, Fig 
Ol, then usually requiring strengthening by a second ‘thickness 
Of boards at right angles to the panel. The panel may be com- 
posed of two thicknesses, @ach covering the joints of the ota- 
er, Fig. 82, a favorite motive in mediaeval work. Finally, 
panels may be partially or wholly replaced by mouldings grfrov- 
@d-in, or special rails and muntins may be inserted, the groov 
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= CHAP, .4. WOODEN WALLS. | ee We 
-ed-in mouldings being broken around between them, Fig. 63. 
Italian Renaissance woodén doors and ceilings used thesS mot- 
{veg in various ways; the uee of groovéd-in mouldings and spcée 
‘ial rails and muntins affords this advantage, that finer kinds 
of wood can be used, when not of large dimensions, and that 
the panel-work appears both rich and strong, but both labor 
and cost are increas éd. 

_Joiner’s work now employs other materials than wood 16ss 
quently than it might for panels of panelling. Wood is alwa. 
necessarily used-for panels subject to direct strain as in 
doors, wainscoatings and similar work, where they may pe brok- 
én or pressed in. To increas6 its direct strengtn, its middis 
portion should be strengthened, either by mediaeval vertically 
moulded raised panels, stopped at their lower and upper eéends 
by carvings in many forms, or by Renaissance diamond panels, 
like those used for diamond-panelled ashlars, though one mus? 
be as careful. as possible to keep their forms as distingt as 
possible fromthose employed in stone eonasruction. 

To this use of Ordinary woods for panels may be addéd 
of intarsias, and all kinds of inlaid 


smooth etone of fine color and polish, easily obtained 
localities. Not only different marbleg, but various kind 
quarta, serpentine, lapis lazuli, as well as fluor spar, 
tails of glass and stained glass, can bé Used ag panels, 
thin slabs ef engraved slate, etched lithographic stones, 
any other suitable maturadijor artificial minerals, tPue scu 
tures, reliefs, ete. ( Stained glass is now much used for 
els #m the U.S.). We may also use plates in relisf of cast, 
hammered or electro-deposited metal, enamelled plaques, etc. 
the products of métal work and art industry, faience and majo} 
ica, porcelain and glass, the latter transparent and with eng 
raved or etched decorations, stained, gilded, or opaque glass 
in form of mirrors; also parchment, stamped leather, silk, vel 
yet, cloth, lace, gold brocade, embroidery and toher textile 
matsrials, lastly, paintings on canvas or otner materials. 
(Most of these would only be suited for furnitures or intericrs 

The pieces of the frame are connected by joints at right, a- 
eute or obtusé angles, and are sids, cross or intersecting pis 
ces: it Was a mediaeval rubé to decorate insets and tenon 
joints in some way, Fig. 85. This ts especially true of con- 
mon wooden doors, that were decorated in the simplést way; 
these decorated joints, such as are found in mediaeval and 
Swiss houges, are wortny of use at the present time. 

The treatment of the joints between the panels and the frams 
Work is based on the requirement that the panel shall not be 
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CHAP. 4. WOODEN WALLS. | BoAy toe 
tightly inserted in the framework, but so as to freely éxpand 
and contract without danger of cracking and warping; if panels 
aré made of ordinary wood, as usually the case, and which 
shrinks readily, the wood-work must not be painted, since a 
.lins of a different color would become visible by shrinkage of 
tase panél], and the joint must be covered, that the expansion 
and cOntYaction of the panel may not be visible. This may bé6 
done by moulding the edge of the frame-work, placing a round 
next the panel, or by fastening a round or moulding of wood or 
métal to the edge of the framing, Fig. 86. If the wood be 
merely left in its natural color, oiled or coated with transpa 
rent varnish, the joints will not be visible, and the rounds 
and mouldings are unnecessary. If it be desired to paint a 
part of the wood-work, only the frame-work and panels are pain 
ted, leaving the mouldings in the natural color of the wood. 

The mouldings of the frame-werk and panels areé arranged in 
accordance with the following considerations: they are struck 
with a-plané in a gréat variety of forms; if the panelling be 
in the interior of a building and is then chiefly lighted by 
aiffugsed light, strongly curved profiles are required, while 
moderate reliei is sufficient for exteriors. The darker the 
woced-work and the more distant it ig from the eye, the greater 
must be the reliei of the profiles; polished woods, shining 
paint, varnish and gilding aré guited to the lowest relief. 

The trame-work is to be so arranged, that the material may 
appear more prominent around the margin of the'surface, or as 
lf receding from a centre, which ig left less prominent, and 
this determines the profiles of the pieces froming the irame- 
work, in connection with principles already stated. ; 

Without taking any special style or the ancient Orders as a 
basis, but according to the preceding views, the profiles 
the ifame-work and mouldings may be composed of simple ic 
Cf section, that must alwaye be used by man. These simple 
iorms Of section are:, Fig. 87: 1, chamfered angles; 2, round- 
ead angles; 3, hollows; 4, combined rounds and hollcWs; 5, com- 
bined hollows and rounds; 6, rounds: 7, grooves;:’ 6, combined 
roundg and coves, 

Yarilations of these ground forms may occur in three Ways: 

OY a curvature of profile more cr less strong; b), 
combined forms, one, or neither-of the two ig most. promi 
¢}, wnen the form is not only treated: asa connected 
ils0 as a transitional form, as in case of a curvature 
rying from that of a circle. , Fillets, ‘grooves, and small 
serve to separate different ‘members, at the came time 
bands tO connect them, the plain flat surtace; ja 

members serve as a contrast to the . 
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CHAP. 4. WOODEN WALLS. BA. 33. 
- One of the most decisive reasons existing now, compel ling Ls 
to do one thing and to avoid another, is the quéstion of cost 
We are always restrained in the treatment by a thought of its 
cost, and seek to obtain the greatest effect. by the simplest 
means. The Renaissance most fully developed panel-work, and 
wé shall learn most from it for thé treatment of our own. 

Fof effect of con@ast, forms of proiiles must alternates; 
where altéraation is not. found, overloading is produced, whic 
commences With duplication, and produces the efiect of monct 
hy and poverty of thought, ingtead of richness (except in rec 
ings or flutings). Sueh duplications should be considered on 
Only when desirable in exceptional, cases for sake of economy. 
In Case of woodén mouldings, this reason of Sconomy entirely 
Gisappears, their cost being approximately equal for working. 
Rounds and deeply undercut forms require more labor and are 
then to be avcided of limitéd to exceptional cases. The Goth 
if empicyéd hollows and rounds more than any other styls, but 
made very marked differences in the radii and sections of tases 
curved forms to ootain effective contrasts. The requirements 
Of contrast and variety are satisfied if a concave follows a 
eonvex moulding, or the reverse. Hence, in concavo-convex 
forms of section, a quarter- round or round may follow a cove, 
but not another cove, 

We must further consider which profile form shall predominat 
whether concave or convex. Concave forms not cnly convey the 
impression of attraction, but also,that of ehange, being trans 
itional forms; but convex forms express energetic repulsicn. 
Coneavo-convex, like the ogee, are intermediate between the 
two, the sharp contrast of convexity being softened. s 

The finest frame-works of the Italian Renaissance enclose 
the entire work by a border moulding, which takes a form ac 
ding to circumstances; the pieces composing the frame-work 
Main flat, orf form a sunken ground, Fig. 8&&, or are decor: 

y intars ias, sculptured ornaments or band-like designs. . 
Riemest ornamentation is concentrated on: the space Rerwec 
berdsr and the panel; this member not seldom consi 
Pés bodered on both sides by mcuidings and finish 

md panels, Fig. 68, or are deccrated by ena Uedieat, C 
The panels are either left plain, or are finished with 
clamond panels, or finally, ars decorated by beautiful 

314 ross btes. The later Renaissance sometimes gurroundé 
panels with very strongly projecting torms of L} 
an appGarancs, as if the material very 
xy {rom the panel. 3 
ricuer forms Of joinery, 
Witn carved leaves, after 
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CHAP. 4. WOODEN WALLS. 

, and’ the ecayetto was ornamented by inci 
is no reason for omitting these antique leaf-mouldi 
beaded agtragals from our work. 

Panel -work is preferably employed for doors, windows, 
ters, walascoting, furniture, wooden ceilings andppartitions. 

6 .Lattice-work. 

Panel -work becomes lattice-work if the panels are omit 
Ordinary lattice-work is either constructed by placing ‘ype 
across each othsr, or halving them togetaer; or if the sirips 
are véry thin and flexible, they are interwoven, Fig. 90. n 
the first two cases, the intersections of the strips are fast- 
ened bY hails, but a fastening is unnecessary in the last case 
The lattice-work may be completely 6nclosed by a frame, or be 
Suspended soias to be free. the strips may be horizontal and 
vertical, Fig. £1, or inclined; lattices constructed of strips 
crossing Gach other or halyed togetner take manyjforms, if tae 
separate strips have their edges cut out in accordance wltna. 
any linear ofnament, Fig. $2 a. Moorish and early Italian ar- 
chitects have shown an especial preferences for these lattices. 

A gecend mode of decorating: lattice-work ig mediaeval and 
consists in cutting the édges of the strips at tas openings 
only. These cuts may form completes perforations, Fig. 95, o 
they may be only carvéd, the openings retaining their square 
form, Fig. $6; this motiye was much used during the sntire j 
di¢é Ages for doors, in which the interspacss were closed 
thickness or lining of boards, and even for panel-work wi 
panéls of majolica plaques and tiles, and also for walis 
gabled houses, ag at Beauvais. Thé Nenaissance rétained 
Same motiye for the construction of doors, as in a church 
in. Deyenter. [¥ is evident that-the strips end free if not 
enclosed by a frame, and the nails at the intersections may 
transformed into knobs and rosettés of metal... Rules already 

iven ars applicable to the frames. 

A peculiar form of lattice-work was invented by Ori 
Lions, first used by the Chinese, employing bamboo aes 

consist of separate round members, tenoned baee: 

o8, and form knotty swellings at their joints 
artisti fiect. ransformation of this to 2a 

of ilat strips, alsc a favorite with Orientals, 
the most varied form aceroding to the mods of 
i and to the way :in: whieh 
by carvings of al] forms, 
tice-work. 
+ ioSseenk was made by the Arab 
wood instead of bamboo 
were. connected oy Aoles and 
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CHAP. 4. WOODEN WALLS. > 
and’ the cayetto Was ornamented by incisions 
reason for omitting these antique leaf-mouldings 
beaded astragals from our work. 
‘Panel -work is preferably employed for doors, windows, shut 
ters, wainscoting, furniture, wooden ceilings andppartittion 
6 .Lattice-work. 
Panel -work becomes lattice-work if the panels are omitteé 
Ordinary lattice-work is ejther constructed by placing 
across Sach otner, oP nalving them togetaer; or if the 
are yery thin and flexible, they are interwoven, Fig. 90, 
the first two cases, the intersections of the strips are fa 
ened by nails, but a fastening is unnecessary in the ei 
The lattice-work may be completely é6nclosed by a frame, 
suspended so as to be free; the strips may be horizontal and 
vertical, Fig. 1, or inclined; lattices constructed of strips 
crossing Gach other or halyed togetner take manyjforms, if tas 
Separate strips have their edges cut out in accordance with 
any linéar ofnament, Fig. $2.a. Moorish and early Italian ar- 
chitects have shown an especial preference for these lattices. 
A gecend mode of decorating: lattice-work igs mediaeval and 
consists in cutting the edges of the strips at tne openi 


ings 


only. These cuts may form complets perforations, Fig. 96, 


they may be only carved, the openings retaining their square 
form, Wig. ©6; this motive was much used during the entire Mid 
dié Agés for doors, in which the interspaces were closed by a 
thie¢sness or lining of boards, and even for panel-work with 
panéls of majolica plaques and tiles, and also for walis of 
gabled houses, as at Beauvais. The Renaissance retained the 
Samé motiye ior the construction of doors, as in a church door 
in Deventer. If is evident that the strips end free if not 
enclosed bY a frame, and the nails at the intersections may 
transformed into knobs and rosettes of metal... Rules already 
iven are applicable to the frames. 
A peculiar form of lattiee-work was invented by Oriesnta 
ons, fifgt used by the Chinese, employing bamboo stems; 
tticés consist of separate round members, tenoned togetner 
97, &8, ‘and form knotty swellings at their eh onee 
ic 6ifect. A transformation of this to a 
Oa favorite with Orfentals, 
S, aceroding to the mods cof 
and to the way in whieh 
S placed by carvings of all forms, 
wbian and Ea ian lattice -work. 
ner deve aptien { lattice-work was made by the Arabs 
pieces of wood instead of bamboo 
and which were connected oy hales and 
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CHAP, 4. WOODEN WALLS. BA. 38, 

benona, Fig. 100, (Specimens of these very graceful. lattice 
ay be found in. Eoer’s Egypt. Often now terméd spindlé-wor! 
aid considérably used in best interior finish of: most expensiv 
mousés in the U.S, sereens, etc., though; quite expensive). 
Web, embroidery and masaic systems may .be used as basés for 
lattices of this Kind, .which may also be produced from wire 
gauze with interwoyen turned forms, ‘A great many Arabian la 
tices are based on a combination of chain with lattice and ‘o 
er systems; it is impossible to exhaust this mode of construc- 
ting lattice-work, with its endless possibilities, but the 
forms may all Be referred. to a few gaimple principles. 

New combinattons of lattice-work can be made by making its 
princigal lines a net-work of wood-work, the intergpaces 
being reduced in size by ornaments of wire, wrought iron, 
decorations in cast metal. 

The uses of lattice-work are particularly for light .enclo- 
sures, partitions, or to sérvé as supports, like lattbee gir- 
ders; it is also excellent for graden paviliona-and enclosures 
poultry yards, and similar purposes. 
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Chapter 5, Half-Timbered Work. 


s 


This is aymode of constructing walls, whose form would 
¥ 


it with panel-work, yet from its nature, it belongs to 
construction p®foper, since its different elements play 
tirely different part in construction. These elements 
follows, Figs, 101, 102; on a sill a as a base are set 5 
eonnécted by a platé b. This’ frame-work would not be of stab 
le form unless the timbers a and b are stiffened by struts or 
braces ds; the girts 6 stiffen this bracing and divide the hali 
timbered work into smaller panels. It is now customary to 
ake this Work as regular in form as possible, using only 
Straight timbers, thereby sacrificing the advantage of varist) 
In €iisct, and obtaining scarcely any improvement by more per. 
fect and stronger construction, which remains nearly equal 
Limberh-work regularly arranged as in Fig. 101, or irregularis 
asin Fig. 102. 

The motives for the egtketic treatment of half-timbered work 
derived from the form and arrangement of the timbers; fro 
mode of their intersection, and from the mode of filling 
interspaces. Thé timbers may be arranged in various ways 
a difference should be made by using regular or irregular 

panels, oraces and gifts, according to wnhetier the purpose be 
gore structural or decorative. Pugin gives Fig. 103 as found 


in houses at Boulougne. An alternation of different arrange- 


ments of panels will always have a more pleasing appearance, 
than if all arse treated in exactly the smae way. The most 


be 4c, CHAP. “5. HALF -PIMBERED WORK. ot ru RA 36s 
pleasing half-wimbered houses exist in peasant vidlages and 
mall cities in those countries, where wood construction is. 
preferred, frequently showing very instructive détails, and 
bre evidences of a true art feeling in tnaeir builders. 
The use of naturally or artificially curved timbers in wood 
Ohstruction, of those cut into curved forms, may be very an- 
ient: they nave wrongly been discarded in our era. The wood- 
en afchitecture of the Tyrol, Upper Bavaria and Switzerland 
favored this means of obtaining pleasing forms in wood-wonrk. 
A jew examples are nere added from houses of Hessian peasants, 
Pig. 104, 5: | : 
. If facés of the timbers are to be decorated, as struts ats 
subject to compression, they are to be ornamented by incised 
or painted longitudinal stripes, like columns, and their orna- 
nents may end in volutes; but ties are in tension and are to 
b6 characterized by band-like patterns. The interséctions of 
timbers ean be decorated as déegeribed for panel-work, as usual 
104, right. 


sk 
6s, sgraffito, 
cial elegance has interspaces filled with tiles or terrac 
In addition to a consideration of.the construction of walls. 
we have yet to mention covering the walls with slates, shing- 
les, tiles, etc. The mosaic system is the basis of all these 
modes of covering walls and varicus motives may bé aerived fr 
from the linear diviston of surfaces into similar elementsF10x 


: * Chapter 6. Non-Vaulted Stone Ceilings. 

The ideal of ancient architecture was the construction of 
eeilings with beams and slabs of stone, and this has lost néar 
ly all practical value for cur time, though»retaining a symbol! 
ical one. From a standpoint purely material, recognizing on! 
What sUbserves a material purpose and stripping off every hi 


torical] reminiscence, we should then throw the stone-peam 
ing aside, since we can attain the @esired end better and 
cheaply by vaults or iron construction. But from a 

} point of view, wnere we must correctly distinguish 

what has only a temporary historical yalue, and what has a per 
Lmanent .oneé for all time, we shall find that, in spite of difé- 
erences of race and language, mankind is not only a unit in 
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CHAP. 6. NON*VAULTED STONE CEILINCS. 
of thought, but has retained remembrances 
far behinds, employing them on speci 
oriel ceremonies or monuments 
when their original purpos¢s 
if the hammer and trowel! in 
das .a table ornament or gift 
symbolical, like production f 
ec of hard and soft wood, in 
havé long used flint, sheet: 
We therefore are.still r 
eal purposes, even if the 
by otner gga and the 
incase of tomb mauscol éums, 
such a. use of eee beams is 
narr fy of the apar 
y lows; that stons-péeam 
any aeey 6 Saale v! : 
for statical.or ec mic: ns. 
5 ‘tn git aetey 5 : pws tone and néye 
sts in the 
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“The problem may be solved in.snotner way, according to whett 
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* 


“er the abutmenta are stable or not....1f they ars, tne simplect 


v 


Yo tmede would be to palce two stones aginst each other, or to 


afrange these stones in arched form, Fig. 108, with the condt- 
tion that the stones shall not slip on the abutments. Thesé 
and similar constructions of ceilings, employed by Egyptians, 
Etrugcans, and Assyrians may be termed pre-classical. To the 
#8 ablied the widely employed principle of corbelling out, u 
used in structures whose supports cannot resist a thrust. 
Beams of stone are laid to project inward beyond sach other in 
an inverted pyramidal form, reducing the. span until the open- 
ing at top can be spanned by a single stone, Fig.109. This 
princiole wag always restricted to all ceilings of stone, 


Wheré an inereased height its not objectionable; its highest 
development fn the stone broach spires of the Romanesque ana 


Gothic styles, (also in Indian architecture). 

The simplest form of corbelling, is produced by a single pro- 
jecting course on which is laid a covering slab, Fig.110; in 
wider spans or for greater height of ceiling, several courses. 
are necéssary, projecting more in the first and less in the 


second case. Corbela may be formed in a great varéety of ways 


either by partially or wholly bevelling them, Fig.110, or may 
pe treated as supports with convex profile forms occupying moé 
more space, or with transitional concavs ones, oF decorated b) 
cymatiums and rounds, Fig.111].. Different nations employed 

¢n these corbelled ceilings simple bevelled corbellings, 

or tne other profile form, or 2 combination of members. : 
ding to the purpose and problem, these simple decorative exp 
dients may be used now, provided that all the forms are gener- 
ally acceptable, and result from the problem itself, none mere 
ly belonging to any special style. It is foolish to rej ect 
them merely because ahd particupal architectural style first 
enployed or extensively used then. 

Corbele as sé@parate supports, FPig.112, employsd as modill- 
iong of cornices in classic architecture, or in the Middle A-~ 
ses as supports for the most various purposes, are merely the 
smaze mode cf constructing ceilings in another form; for if the 
ceilings iteéif but slightly predominates in comparison with 
its support, the principle remains the same. 

From the need cf lessening the height of stone-beam cellings 
constructed by corbelling, the classic ccffered céiling takes 
its rise. The architrave is the principal support of the cei 
ing and extends along the walls and above the colums, usually 
eOnsisting of two deep beams placed side by sidé. The outer 
beams abutting against Sach other at the angles, while the in-y 
mer beams are mitred together, Fig.113. The stone beéams form 
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THN CHAP, WON. VAULPED STONE: CRLLINGS. &. 
"ki Peat panéel-work, ehowing large openings or the lan, 
ah ¥ be eovered bY any of the metheds previously: mentioned. 
Wne chessic coffered ceiling, Fig.114, divides these large o; 
eninh® into smaller ones by a series of beams AA, and. into a 
second series of still smaller panels by a s@cond series of 
“@Ot)), thinner beams BB, then covering the interspaces by a num 
be? of slabs of stone hcllowed-out in form of coffers to réduc 
their weight. The beams A and B together have a.certain heizk 
-Perregponding to that of the geison or projecting part of the 
“ornice, Pigs. 114, 115, and it is so arranged tnat this is sup 
wgorted bY B and also reste on the architravs, sitnaer by means 
»f the triglyphs, as in the Doric, the interspaces between 
these being filled by metopes, or on the stone beam of tne 
trieze, ae in Ionic and Corinthian. In Ionic, the interspaces 
Lotwoen the beans are sometimes materially lessened by corbel- 
ling out the beams A’and B, a third series of beams C being 
comet imes inserted, upon which are laid the coffers 

With our knowledge Of ancient architecture, we cannot assert 

né celiing of stone slabs to have been dev eloped to its full 
extent. Possible solutions of the problem were not used in 
classic styles, or have not remained to us. It ig first to be 
considéred' that larger interspaces between stone beams may be 
cOvGrec with stone slabs laid agaist each other instead of 
coffers, Fig.117; the slight thrust exerted by these may be 
neutralized by metal anchors. Further, the practice of corb- 
€lling may be employed in a more extended way than in the clas 
Sic stylés; finally, it is unnecessary to make coffers square, 
but they may as well be hexagonal or octagonal, when stones of 
suttablé form are placed to support them, Fig. 118. 

If the principle be ¢onsistently carried out, that the 'con- 
struction shculd supply the leading ideas for the architectur- 
al treatment, cassic beam-construction may be used now, the 
fonie frieze. 28 W6ll as Dorte triglyphs and meto pas; but for 

the samé reason, one shoutd not regard the trig glyphe s purely 
decorative eéxpédients, as did Roman and Renaissance masters, 
and Petain them when the frieze is composed of continuous 
blocks. Triglyphs are and remain supports, though a amg ori 
ginally used in another séns6; métcpes are panéls, and 
hasjanyijwedi fication for its existence, if it supports 
ing Or fills no interspace. 

To de¢laee the architrave unnecessary, when it does not 
i 2 pl bétween columns or piers but rests on ‘continuous 

Walls, liké most Gothicists and Rigeorists for false esthetic 
views, is no less a mistake and could only result from the 
roneous idéa, that the wall is merely to bé considered as 
BPace +6n Lclodd ne member, and not a supporting one aswwel}. 


, CHAP. 6. NON-VAULTED STONE @RILINGS. 5 
When the wall acts as a poppet it must be icanise 
Of continuoug pillar. The aaa. even when most 
Ways requires a levelling course to support those 
Mt, and the architrave is Pon a regarded as such 
}course, When it does not span openings. This shc 
erly haye triglyphs than the free-spanning architr a 
eentre should be as lightly loaded as possible, 
should be’ solconstructed as to lessen the weight, 
119, from Temple of Jupitor Stator’ at Rome. That classi 
leg. emp loyed the princtple of corbelling in constructing 
richer forms of ceilings is proved by the beautiful Tomb 
Mylassa. The motive of this ceiling, Figs. 120, 121, exhibits 
4 Tich alternation of different forms of stone beams and Prat 
If we now consider the esthetic treatment of all these c 
structions, we shali seareely attain any resuit other than the 
classic, accepted by the nénalssancs; beams are always’ bearers 
and connect supports with seach other and the wall. To incréas 
their reststance to transverse trata their depth should ex 
eced theirwidth. Their lower surfaces are appropriately Abe 
rated by band-like patterns and imitations of twisted roves 
Expressing connection; supporting moulded members are prover 
for their upper edges, which in the classic method are deccra- 
téd by leaf-mouldings and beaded astragals. , Their mouldings 
wil] have various profiles, according to the materials and 
mode of lighting, the lignt almost wholly eee {rom below in 
cas¢ Of ceilings, through windows and ag reféections from the 
floor, when the coffers are not of glass 

The. following distinctions in regard to the forms of ceiling 
ane tO be considered. If the moulding and the beam are a sin- 
gle piece, much material must be cut from the rough block. In 
constructing ceilings on a large scale, it is then preferable 
to insert the mouldings in the beams as s@parate pieces as at 
a, “Fig.1lee. If the principle of corbelling is to beuyutilize 
as mucn as possible, we should let the mouldings predominate 
as at b, Fig. 1248, subordinating the vertical surface: accord- 
ing to the proposed end, the profile will ne varied, either 4a 
taking the energetic convex or the softer trans ition concavs 
form in lighter constructions. If the stone beams are a}1 
properly anchored together, or their ends are built into load- 
€d masonry, when the architrave should not be too heavily lo 
Gd ’and “when ‘the bitter ig small and deep architraves of stone 
are not used, a strong projection of the corbelling ig permis- 
stble, it is Paci best to mould the €ntire surface of the ' 
belled-out beams, since their centres of gravity are then 
further back fgom their faces, as at a, Fig. 123, WOLTS wi 
the arrangement b, thé projection of the overhanging x 
of the beam 
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CHAP. 6. NON-VAULTED STONE CEILINGS. B.A. 41. 
ofitne beam makes it possible for it to tip over. ‘If the beam 
&, Pig.124, gs so long as to haves a firm support at each end, 
ttmay be corbelled out considerably; but the intermediate 
beams b, that complete tne frame-work, must then eitner be cor 
bellied out but little by the ends of the beams a a by inclined 

“joints. The horizontal lower surfaces of these beams may like 
wis@ be ornamented by hand-like patterns. 
foln medbaeval stone-beam.ceilings, the angles of the beams 
are generally moulded by coves and rounds, Fig.128: scarcely 
any objection can be made to this, yet all aproximations Ad 
 afoa mediaeval forms should be avoided, the more the work is! re 
_ Pemeved from construction of churches, these forms becoming ! 
‘permissible in the degrees the work approaches that purposs. A 
Renalsaance that will satisfy all modern requirements, may ve- 
ry properly approximate more or less clossiy to any style-tne- 
dency, according to its needs, witnout losing its internal nn- 
ity so long as it adheres to a principle generally applicable; 
but. this principle ig that nothing extraneous may be imitated, 
tae fomm-tréeatment being developed from the problém itself, 
with which is always eonnected then purpose and the material, 
bhe construction, the external requirements of life, and the 
local conditions. | 
Phe vertical side surfaces of the Stones beams aré not usual- 
ly decorated, yet’ they might be Ornamentsd by a fret, tne Cre- 
clan band-ornament, or by a band of palm ornaments. 
fhe coffers themselyes were stone slabs hollowed -out for 
greater lightness, and were treated in classte styles as if 
transparent, or as if one saw the starry sky through them, and 
were then ornamented by gold stars on a ground of blue or red, 
At a later ¢r2, these stars were changed into relief rosettes. 
These decorative expedients for treating stone ceilings have 
&- claim to be again employed, as beth pleasing and charactarés 
tic, a8 w6ll as venerable motives of form, consscrated by trae =. 
dition. If it be desired to close the laterspaces by several ¢ 
Slabs joined togetner, rahter than by cOffers, Fig. 168, these ~, 
should be made lighter by being hollowéd-out, the joints being = 
concealed by rounds or beaded astragals, and the whole being 
finished by a decorated keystone. The coffer might also be 
wrought from a thick block instead of &@ thin plate, hol lowed-~- 
out and the surplus stone on its exterior b@ing removed, then:: 
decorated by a suspended flower, Fig. 127. — | 


Chapter 7. Wooden-Beam Ceilings. . ; 

These are either simple wooden cSilings, ineluding ceilings: 

of boards, or they are panelled ceilings. In both cases, the 
célling may be horizontal, or composed of horizontal and i: 
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‘CHAP, 7. WOODEN-BEAM CEILINGS. BE. A, 42. 
clined. planes, or it may be curved. 
: 1. The Simple Wooden-Beam Ceiling. 

The simplest form of this is that composed of a series of 
‘beams upon which is natled a flooring of boards, Fig. 128; 
if the floor be used or loaded, the beams must be sufficiently 
strong and close to guppart the lead. If the span be too greh 
fonpubeams to dothis without bending, they are supported by gir 

‘ders at their centres, or by several at suitable ditamces, Fig 
129. These girders may in turn be $upporded by trussed beams 
and vertical posts, Fig. 130 showing several forms of trusséc 
beams, used in mediaeval ceilings in Tubingen and vicinity. 
Figs. 131,132 and 133 are other examples of similar modés of 
supporting beams by cap pieces, from Town Halls of Freiberg, 
Meissen, and the Germanic Mugeéumanat Nuremberg. These ceil - 
ings may be constructed. with intermediate beams, #ig.° 134, and 
the main beams may be doubled or trebled, instead of being sup 
ported by girders to aupport the load, and to pravént the 
‘boara floors from being visible beneath, the interspaces may 
be filléd with separate panels of boards. » 

It tg now easy to deduce from the construction the motive 
that supplies the decoration. First consider the beams, tneir 
supports, lower and side surfaces, tnén their connection with 
girders, cap-plecés, trussed beams, the intermediate beams and 
doubled and trebléd beams, also the board panels, their joints 
and enclosing mouldings, and grooved-in panels. - : 

lf the cellings are not Supported but are suspended from the 
Poor construction, the suspension members and rods, the trug- 
sing of the beams with iron’ work are all to be mentioned. 

From the motive of the suspended esiling may be derived pecul- 
lar forms, like those that were favorites during’ the Middle A- 
ges, taking the form of vaults though built of wocd. I all 
wooden construction, the supports of ends of beams are yery 
important, for if the ends of the beams decay, the esilg falls 

These end supports vary according to the purpose of the work 
and its arrangement; either the ends form corbellings in wood 
and half-winbered walls that support tho upper stories, Fig. 
135 a,:their ends are flush with the external burfacs, Fig. 
135 b, they rest on the wall plate like beams of a wooden roof 
Fig. 135 c, their ends are built into the wall, Pig. 135 d, or 
tenoned into a wall beam according to a French method, Fig. 

| 135 @; laid on a brick corbel led cornice, Fig, 136 f- a wall 
platé is inserted between the beams and the cornice, Fig., 135 
8; corbsls are used instead of a cornice, Fig. 136 h, with 
posts placed between the corbele and wall plate, with or with- 
out brackéts, or finally, the wall plate rests on a proj section 

When thé end-suppert of the beams forms an Offset, so that 
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Rae Wie WOODEN - BRAM OBILINGS. rh 7 BA 43, 
‘oh tnierspace- exists between thessupport and tne nonaHe floor, 
this may b@ filled by a vertical board er one inclined forwadd 
eFig.135 1; this beard may be decorated by perforations and the 
jolnts eis SaaS it and the board floor concealed by mouldings. 
The wall plates may be mouldéd, decorated by longitudinal. stri 
pes cr isft smooth. 

The most pleasing forms of énd-supports are derived from the 
motives f, g and h, when the cornices of stoné or vrick ars of 
Prien tote or by developing the corpeis. : Very rich modés cf 
constructing these supports were devise in the Middls Ages 
and xenaissance in numerous massive wooden ceilings of Dutch 
| churchés, Town and Castle Halls, ¢étc.; the principle is. to i¢6s 
eae the spans of the beams by cap-pieces. A corbel a supports 
oe ‘etry eR BD: which rest two cap-piscés ¢ and d, that support 
ca 3 The cap c is supported by a brace t, a wall beam 
by. braces” A hh, and serves to receive the board floor laid on 
| the beama “the eorbels are formed like classic consoles, or 
Gcocieak by shields, heads, or figure sculptures; the cap-pie 
céa may be characterized tn very varied ways, being both free 
ending and supporting members, for which the volute mets der- 
ivéd from tne [onic capital supplies acsuitable motive: struts 
are generally cut from crooked timberg and are curved in varie 
ous ways; finally, the struts and beams are moulded or othen- 
Wis deccrated; massive wooden ping with carved ends, in prop- 
er places, increase the pleasing appearance of such céilings. 

An @xample of a beautifully earved cap-piece is given in Fiz 
137, from Burghaugén, The interspaces between beams e and f 
may be filled with perforated, carved or gmooth boards. 

The lower surfaces of the beats are appropriately decorated 
by band;like patterns of carving or painting and the sides by 
ipets, bands of palm ornaments, ete., borrowed from stone beam 
ecilings. But the most suitable method is to mould the angles 
and surfaces of the beams; as these mouldings are produced by 
Planes, they either extend the entire length or stop against 
special carved ornaments at the centre and ends. A fine exam- 
ple of tow risé, from Zurich is shown in Fig. 138. Girders 
aré to be treated like beams. For trussed beams, four exam- 
ples Cf which aré given from Tubingen, the form of an elastic 
Spring may usually be recommended, as seén in the bow, and in 
the allied form cf the Ionic capital, because tte nature and 
function fully corresponds to that of the trussed girder. 

For intermediate beams, these being less heavily loaded than 
main beams, they should express the character of this loading 
Whetner main or intermediate, the chief idea of the monided 
beam is that of being a bund le of pieces, bound together and 
firmly resisting the bending of the beam; rounds, coves, fil- 
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i 2 CHAP. 7. WOODEN -BEAM CEILINGS. eee es 
Jéts and fy Sees well as, chamféers, alternate with each oth 
er in Tich variety. In this way are produced the mouldings of 
edcuble or treble beams Dy combining the half secticns of the 
pSeparate beams of the different layers. Figs. 139 and 140 are 


a 
1 ai for cellings and beam sections from Castle Chilloen: 
Figs. l4l-and 142 are from the Castieé of Meissen; Fig. 143 is 


from Castle Schaefenburg néar Dresden; Fig. 144 from Nicolai 
Chapel nean~Dresden, the two last being in Henaissance style. 
The rules already piven apply to board: panels: joints may be 
‘tongued and grooved, or rebated and beaded, so that no crack 
“appears aiter shrinkage of the boards. The joints may also be 
-eovered, by strips fastened by one edge Only, that tné adjacent 
beard may freely expend and contract. 
| Inserted ‘panels. ‘Shoul@: be enclosed by mouldings and may be 
hers Plain, carved or periorated. Phe esthetic effect of such 
ceilings may. [Be . materially hetghtened by partial painting and 
etl in gy and” if necessary, a pleasing effect can be had by Ug- 
‘Ing: white, Diack) yellow ochre and Indten red. But’ in ceili - 
inge with. mould ed beams, similar menbers must have the same 
eolor, gold should only be used for fine lines, and the memb- 
ers should be sharply separated by narrow fillets and grcoves. 
6tce.; that the colores may be used on spaces moderately lighted 


The further the ceiling from the eye and the less strongly the 
room is lighted, the brighter must be tke colers, so as to 
ir 


give a good general effect. For the same reasons, paint 
objects in brigat and gay colors may be censured, as in furn 
iturs of churches, when to be viewed froma short distance, an 
Error. in taste tnat has Bree) bly become quite fashionable witn 
many anchitects. 3 

| Differs nt decorative forms result from the construction of 
suspended ceilings, where the intersections oi beams require 
Spécial consideration. If suspensien members are tron rods 
With screw ends and nuts, a washer must be inserted between 
the nut and beam. This washer at take the form of a rich ir- 
en OFnament, 1t may bs replaced by several ircn disks placed 
Ch Gach Otner, or by suspénded chandelier-like ornaments The 
last are especially appropriate with suspended chandeliers. 

WS have alrvsdy stated that trussed constructions may be em 
ployed to divide the céiling in vault-like portions. suspéns - 
fon rods thén end in drops or suspended knobs, and the ceilin 
May be composed of groined vaults with ribs and arehes, on 
which the covering of boards is placed, their apexes being 
hamentsd by carysd wooden bosses at inbersections of ribs. Ir 
Belgium and Helland, very graceful ceilings of this kind wer: 
oulilt until the Renaissance, as in Harlem, Fig. 145,the cover- 
ings being made of boards bent by steaming, the richest Cotnie 
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' CHAP, 7. ° WOODEN- BEAM CEILINGS. oy EA 48. 
“gall. beams placed at right» angles; lastly, by producing ends 
Of smaller beams beyond intersections with larger ones. Comp- 
are the motives represented in Fig. 147. 

PN further. improvement in this mode of constructing .eéilings 
ean. be made by small beams seét diagonally, Fig. 148, by .tencn- 
ing the ends of small beams into the frames of ‘g@parate. “panels 
b, and by,.the introduction of circular forms, or those of oth- 
er curvatures. Phese ceilings may be further décofated by us- 
ing: beams that do not intersect, but are merely tenoned togeta 
ae Fig. 149. With these expedients, WS Can Obtdinen infin- 
ite variety of pcssibie arrangements of ceilings, that are all 
ie _ derived, from simple coffered ceétlings. : 
aS ‘Magy *of these constructions are not very. Btrong and if req- 
a hay account of their pleasing appearance, a series of 
ream: is1ata above the ceiling, to which: this is fastened by 
A WAR. the: points. Of intersection of the ceiling itis to 
43 ye bolted Ho the beams, the bolts being variously decorat@d by 
wPosettes, etc. ‘All divisions of gurfatces compte ed Sx - 
21y. of curved forms may thus be employed for panelled 
ee fp in beam ceilings, larger and smaller; beams ma X 
. be used im panelled ceilings also. @ 
Motives used in decorating panelled cet lings are essertial ly 
_ bike those used in panel-work, stone and wooden-beam ceilings. 
‘Bae iv mist not be forgotten that these, like ec! toher forme 
on “edi lings, must possess a dishtactive Character, correspond- 
“ithe to the Material, and that d@coratrian. by carving, gilding, 
and colop are especially appropriate. . ” 
4 Lighter horizontal lattices may be bolted to ypeam-eeiling 
their interspaces filled with boards, produeing boarded or 
, ened ceilings, subject to the same rules as lat tice-work, 


é 


; ' Chapter. 8, on Ceilings. 

- Iron ceilinags are partly uged for safety against five, 
“ly o6caus@ that with the atid of this material ;..the widest 
ma ¥ Sbe covered with greatest economy of savetial and cost. 
B@sidées iron, only stone and brick are used for Fireproof 
ings, wood being used fer those not fireproof. 

Irér ceilings are usually ¢e@nstructed of bron beams or gi 
ers, Supported by separate trusses for wi@e spans. Girder 
Cast and wrought iron require simple forms, and lattice gi 
take special forms with the least propriety; forms of unifo 
strenzth are approximately used for iron construction, and oi] 
painting is required to protect the iron from rust, also hat er 

tally enhancing the pleasing erféct* of iron eons traction. 

Iron ceilings are preferably employed for buildings intende 
Only for ordinary purposes, making afminimum of artistic treat 


men t 


Ber “CHAP. “TRON ‘CEILINGS. ey ae fe 
Frient usually Sie if the general ‘arfangement be pleas tng 
~ and the pleasing effect Znereases with the simplicity and 
w clearness of the construction. In iron construction, the 
“-aum@s or Pather the magnitudes seen by the eye are small in 
portion to the wide rooms covered; the external appearance 
tron construction depends less on the forms of the individu 
structural @léments, than on the modes of their eae Sick aan 
arrangément. In tron ceilings net too far removed from the 
», ¢ys, the iron beams should .be decorated by elegant oe ae 
poor periorated ornaments if of cast iron; but i saben iron gir-] 
a derg. being madé° of rolled plates riveted togeth can have 
gcarcely any form other than that absolutely LA ae by tneir 
" purpopey |». 
NPE ieitabrspaces between the beams are vaulted, the sam 
rules apply, that are given in treating of Vaults: A Mana iy ie Iet 7e 
with. Slabs of stone cr wooden boards, their panels are to be 
_ treated like thoge of stone or wooden eéllings. If glass tg 
us ed = for this purposG, it can be decorated by etching, engra- 
ving, or true glass staining may be emplcyed. 
« 


Chapter 9. Visible Trussed Roofs of Iron and 
Taesé are ceilings supported by 2 combined and mutually st 


strained system of connected members, which hoi rt of vertic- 
al “supports, inclined braces and struts, horizontal] ties and 
tié-rods, with horizontal tie-beams connecting the two @nd 
joints. If the supporting members are placed ‘above “ap cecil 
ing, this becomes a suspended beam, coffer, or panelled ceil- 
ing, and principlas given fer those ceilings Nis: anita cable 
Tae roof covering of visible trusged wooden roofe igs not 
ported by. beams, but by Paiters, and these may directly 
‘port the reot, or purlines may be interposed between the 
and principal rafters: rafters are usually st aight, rarely 
curved as in Barocco spires The supporting system of a 
igs Of rafters ig termed a ‘truss cr roof-trus 
: 1, Wooden Trusgeéd 
For covering these roojg, the motives o ae ts result rrom 
idéas alréddy given for, treatme i The coveri 
matémial, stone, tiles, glass, 
is , f ste ed t0 a séries of 
usteally be decorated like other strips o: bands, 
tneir pature and purpose , 1f the covertne remaing 
like panels in interspaces. The supporting 
Sttaignt or curved, fron their sma] resistan 
sh@ula ay greater depth than width like all 
snould be treated ag beams. If the Pafters 
uplines aré@ coOmposéd of curyed pieces Cy 
¥y, Carving, aetcordinge to circums ti: ances 
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CHAP. 8. VISIBLE TRUSSED ROOFS. BAL 48. 
ing, according to circumstances. We may employ for fli, 
erspaces petween constructive members, perforated or 

d panels of all kinds, also using carving, painting, and. 

ANB on patie bie prominent parts of the BETUCTURS, metal =) 
c, ete, eich Hs” 
Simple’ a clear construction is sieeve the mogt important } 

cin all, truss ed roofs of iron or wood; + oe gh transitions 
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| softened by eee anal ‘curves in rare cases, almost 
y limited to massive roof and bridge construction. of 
lates; ft ts. necessary to avoid such interventions, 
r gidisystem of massive construction, when con- 
, ergy of effect do not require for esthetic nea 
oftening or weakening. ofOnly in case of rafters of 
u és of wide span, intersecting at oblique angles, is 
per to insert large transitional curves, that lend 
a fo ence poof constructions; such structures are 
: huh x eS of vat lway, stations,. oa etc. 


“the: ‘difference a is ‘two panko 
Pas 


‘The peculiarities of che mod - 
“al fferent parts, ippaahy joined. by bolts, 


a fey roofs, , freer play being almost 
mited to parts composed of cast iron.. But what is 
hness of form by rigidity and thinness of the iron 

: nN, as well as by the difficulty of working the mate 
can be somewhat. compénsated by the use of plates of cast 
Ly perforated or. decorated in relief, by decorations in 
metal, ‘by decorative details in wrought iron; and lastly 
1 painting, necessary as a protcetion against rain, and 
bY gilding; further, since iron construction is never required 
to possess | the predominating monumental chatacter, of stone con 
struction, | but always subservés a purpose/more or: ‘less tempora 
Py, a modergte use of Zine is not exe luded, padtats an Bua lary 
peter ie! par excellence of our. time, ae eae 
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CHAP. 10. VAULTS. ag | m. A, 49. 
Chapter 10. Vaults | Pe 
The vaults preferably employed in architecture may be arran- 

ged in three classes, briéfly ni esi ean day eg Classic; 4, 

Mediaeval: 3, Renaissancs vaults, | . 

Classical vaults include tunnel vyaul ge; domes, and groined 
vaults without ribs produced by tne intersection cf tunnel 
vaults. The name mediaeval is applied to all ridbed vaults 
deriyed from classical forms. Renagssance vaults include all 
modern forms existing since the beginning of the Renaissance, 
- unknown to eitner, the Classic pé6ériod or’Moddlé Ages; wéelsh- 

- apoined vaults, with or without intersections by tunnel vaultg 

-eonical vaults of curved outline, only constructed with ridved 

Vaults during the middle agés, ete. We shail neitaerrtreat 

the historical development of tae vault, nor déscribe all. tne 

: structural peculiarities of vaulted construction, required “in 

-@ treatise on médiaeyal architecture or building construction, 

“therefore touching on the historical but slightly, as hitherty 

and on the structural only as far as may be necessary to déd- 

ucs thé decorative treatment of tne vault. 
I. Classical Vaults. 3 

Roman vaults, as well known, were either built ef voussoirs 

or of hollow pots, stuck into éach other, ,or of separate prin- 

cipal arches connected by intermediate arches, the interspaces 
between these two kinds of arcnes being filled with concrete. 
In most cases, the surfaces of the vaults were coated witn 

‘plaster, since tne excellent bricks and cement made unplaster- 

@ed stone vaults entirely unnecessary, or limited them to the 

smaller structurés. 

a Tunnel Vaults. | rae 

if a series of arches are placed side by side, the simplest 
‘form of the tunnel yault is produced; if the voussoirs are of 
stone, the motive of hellowing-out their under surfaces regult 
/itom the requirement that the stones must be as light asypos- 
Bidie, to lessen the horiZontal thrust of the vault. This hol 
lowing-qut is best fulfilled by the formation of a rogetis, 
strongly projecting irom the jsunken back-ground, thus produc- 
ing a coffered ceiling from tne vault in the simplest way, a1 
quits independently from the horizontal stone ceiling. 

The idéa cf the tunnel te witn coffers once accepted, 
Slight consideration leads to furtner progress: -the end joints 
Of the vaussoirs appear ae prominéntly on the inner gurface 
of the vault; they are concealed by decoration with sunken 
mouldings or beaded astragals. But the vault may be more 
tastefully constructed of supporting ao Gach stable by 
itself, the arches joined by icongitudinal connections moulded 
like the arpenés or otnerwise, then Piling the bar aeee es 


tween the two systems by separate 
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CHAP. 10, VAULTS. Fea hus | Hig, 9 toe ee Oe 
tween the two systems by s@parate heats of stone. Cofferad 
vaults are thus produced, similar in external appearance and 
allied in principle to coffered ceilings, since the gsupporti 
parts forma complete system by themselves, and only thin 
Slabs Of Stone are required for filling the interspaces,  Per- 
haps the most beautiful vaults constructed on this plan, thou 
though in a. developed form, are those of the sacristy of St.' 
Spirito.at Florence, and anotaer speéetmen is given by Viollst- 
Té-Duc, in which the LH oeshétd one of the transversé arches ad 
and the longitudinal members are marked by bosses. 

If the vaoussoirs are small and of sO¢timaterial, like tufa, 
or are artificially mads, like bricks, they may be arranged in 
web, @mbroidery or mosaic systems, which has only been excep- 
tionally done in decorative work, Strack uséd vaults of this 
Kind in the graceful vestibules of Bérsig’s Shovs at Berlin. 
The unders sugfacés m@y be d@corated by pressure in suitable 
moulds; OP soft materials like tufa may have carved, raised 
or sunken formes. 

Semicipcular and pointed tunnel vaults, when 1-2 brick th 
are entirely composed of stretchers parallel to yee axeg, 
while Duteh bond is employed for taicker vaults. Such Paultes 
arG mOst simply decorated by borders and by making their uppe 
portion prominent by means of colored bricks, also by tne 
Of decorative bonds, that may always be used in tunnel vat 

~ Smaller tunnel vaults of low risé are most tasteful if 

6d Pparalicil to their diagonals, as Fig. 150, a cr b.. The mi 
dlé of the vault ig then marked by the intersections of the 
brieks, and to decorate the ccnstruction by colored bricks 
appropriate for the middle and edges of the vault. | 
~ If long rooms are covered by tunnel vaults, these are divid- 
6d into bays by transverse projecting arches, partly to bréak 
tne monotony of the vault and obtain greater variety, partly 
to make the vault lighter. 

A mode of constructing tunnel! vaults by a seriés of strong 
brick arches connected together by longituditfal arches, the it 
terspaces being then filled with concretsé, again leads’ to 
coffered vault, is a méthod of construction frequently emplo) 
ed by the Romans, and is fully explained by Viollet-Le-Due. 

&. .Roman Groined Vaults. a 

Croined vaults on the Roman system, producéd by the ‘ihtergec 
tion of two tunnel vaults, the diagonal arches not projecting 
beyond their surfaces as groin-ribs, are to be tréated Jike 
tunnel vaults. In stone vaults, the curves of interséction 
GGing elliptical, the individual stones of the diagonal arche 
take peculiar forms, and each must be worked out separately, 
sO that the tunnel vaults may units in a good bond. Since 
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tunnél vaults rest on these diagonal arches. by means of the in 
dentations of the bond and heavily load them, their depth must 
either be greater than that of the vault, or. they must’ be of a 
stronger material es the vault, so as not to be crushed un- 
der the load. This strengthening of the diagonal arches then 
expresses their gruaven importanes than the surfaces 
Vaults, either by a material of different color, by a 
mode of decoration, or by aPreater prominence of the es 
intersection of the vaults in form of ribs fae ba on 
es. .07. the groin a les pene rac them The in eon yan 1ience 
of détermining : working these groin voussoirs with,their 
complicated joints, naturally cone to the idea of strengthéen- 
ing the groins b ee) ae We groin rids as if independ 
taen letting the surf Of the vaults intersect above them. 
The Canes cf a Roman tunnel vault with longitudinal and 
| without special projecting ribs, was 
Pron obe 1. that of a vault/with groin ribs as 

b, whe a nad been previously taken to provides 
support fo l arches of the yv » bY arranging 
piers on ne? ola no nl he latter was 
the cutting of 2} | 
simplified, 
arenes of tHe Fau 
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1582 e¢ required Nae ston Of a projecti 


derived fo 

accordance with 

pediency; to be entirely Gait bed: oo 

vault is its loading proportion ally fe 

that they may be omitted, then Fig 151 a becomes 

the normal av hatis cient Of ¢g inéd ‘vaults: The Rena 

elosely followed Roman arc ecturs, and absolutely pr 

the groinéd vault without ribs to the mediaeval ribbed 
¢- Roman Domes. 

The dome Ay Bee by spherical surfaces, all séctions con- 
taining the vertical axis and vebtex being great circles. Me 
structural and ldeaordtige r@asons, wé must distanguish betw 
Simple domss or hemispheres, half yep over nicnes or Bear 
spheres, “ite pemdéentiye domes constructéd on squa 501 
or triang ans. 

The mode o -onstructing domes is to compe 
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CHAP. 10. VAULTS. J BA. 82 
tunnel vaults. If constructed of brick, block and héading 
bonds being generally used for structural and economical reas- 
ons, though ornamental bonds are not to be excluded from 8 lam 
domes, the decorative motives produced by these bonds afford 
abundant méana for the decorative treatment of tne aurface of 
the dome; the bordering forms at the base of the dome, its a- 
pex, the courses ia horizontal rings, the vertical and ob! tqua 
directions of the brick bonds, furnish suggestions for tne sn- 
tire decoration. 

The dome may also be considered as divided into sections by 
meridians, diminishing toward the vertex, and may be composed 
of veoussoirs having thinned edges toward the apex; this unprac 
tical method of construction should be regarded as fanciful, 
though a great favorite in the late Dutch Renaissance for nich 
es and small domes. | 

A combination of the two metnods of construction is found in 
coffered domes in Roman and Renaissanc® architecture, carrisd 
eut on the largest scale in the Panthson at Rome. A seriss of 
vertical arches, diininishing toward the vertex by offsets, 
form great circles of the dome and are connected togetasr by 
bransverse arches, the interspaces being fillea by coffers. 

A refinement was first used in this dome, which had a peral- 
cious effect in later times and led Renaissance masters into 
error; the side surfaces of the coffers all radiated from a 
centre in the axis of the dome, so that instead of a natural 
perspective fore-shortening of the coffers, a perspective arck 
itecture was introduced, that onl’y appeared in some degree cor 
rect from the centre in the axis of the dome, but had a distor 
ted effect from any other. point; the side surfaces entirely 
disappeared from view. at this centre. For our modern 6ra to 
commend thig theatrical effect as an ingenious idea, as often 
happens, can scarcely be termed other than an error of judge- 
ment of the esthetic faculty. The lower edges of the coffers 
only should be inclined downward so as to be entirely visibls, 
but not the otners. 

A peculiar form of domes is obtained by constructing it af 
horizontal rings, also with sections diminishing toward tae 
vertex, if the vault is executed in herring-bone bond, as in 
the dome of Florence Cathedral. This produces a pleasing ar- 
rangement, which may be decorated in various ways by using cot 
ered stones. According to an allied principle, a dome may be 
conceived as being formed of separate spherical triangiés or 
Thombuses, their sides partly forming great circles, partly 
spherical spirals on the surface of the dome terminating at 
the apex, a mode of construction never yet executed, though 
allied to many late Gothic star vaults. - 
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a ‘CHAP. 10. VAULTS. BE. A. 83. 
On the palin of any dome may be drawn a regular system of 
straight lines, to be regarded as the horizontal projections 
ofa system of circular ares lying on the surface of the dome. 
The compartments of such a dome may be filled with brick mason 
ey regularly arranged in any fixed dfrection. We find two ve-. 
vt og atrong domes on the Temple of Jupiter at Spalato and the 
Temple of Minerva Medica at Rome; the former consists of a 
‘horizontal serilés of arches turned above each other, the inter 
1683 being filled with concrete; the other ig composed of 
bly curved vaults turned between meridian arches, so that 
dome is. ‘musk-melon ‘shaped. — ‘Strictly speaking, mediaeval 
ed vaults of all kinds are. merely regular combinations of 
f ems of riods,. whose interspaces. are filled by similar vault 
of double curvature, partly spherical -ellipsoidal, partiy hora 
eae ellipsoidal ah nen like those of che elon -Vault., 
| ig. 153.. poke 3 
_, Bones. constructed On ‘pots, employed not guly by the Romans, 
‘but also by many modern architects, for covering wide rooms 
with the. least weight, hardly require consideration, as tney 
are ‘almost always covered with plaster, [f their construction 
eee remain visible, the bot toms of the pots hea toward tB 


Upag Aeede of alive. are onearLy: Gay Kini akek from do- 
mes en construction and decorative: treatment by the fact, that 
sugily not their vertices but some point on their lowest edge 
furthest from the eye, is to be. regarded ag their pole, so - 
that. the axis, of the dome is horizontal. If the half dome is 
to. abut. agains a@ whole dome to resist its thrust, as in many 
tied on the eee eross se ae or hie eats a pine! 


er “niches were neta erom, the Barltest. Pines! treated in 
shell- -like forms, similar to a muscle shell, thence termed 
Concha. The eoncave, attractive and inviting character of the 
niche, ‘leading the eye to theapole of the half dome or shell, 
that point of the construction to which the eye feels restric- 
ted, and . fom which the energy of the whole seems to radiate. 
‘Similar ideas led almost all nations to decorate the concha 
with radiating forms, as if pencils of rays @adiatéed from ths 
poke in all directions, as seen in the sky when the sun sinks 
below the horizon. Hence, in churches, the pole of the niche 
sis. usually decorated by a representatinn of the head of a Div- 
-ine Being or a symbol representing this. Roman and Renaissanc 
) architects generally preferred to decorate the concha s of 
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 gmall’ niches with, shells, Gepectaltly thos e of fountains and 
eascades. 

_.. During the iave Renaissance in Holland, it Was a favopite i- 
dea to const fuct domes: of niches with radiating vougsoirs dim-_ 
-inishing towards the pole; thig was carried 60 far as to cut. 
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De tnes form the intersections at the Boney. while the radia- 


php es Hota’ ‘on lower edge is treated as 
to decorate. @ full dome by accenting any 

ad srtical would be erroneous, and the same 
che dome, whose top and rear are left 

‘gh Le Genta prominent. 

e3 ar Envep by construct ing a polygon of 


SPR Oa. “erected above the: sides of the polygon. ‘Phe ra- 
‘dius of the dome. equals the radius of the eircumseribed circle 
Vor. the polygon, therefore equalling the hahkf diagonal of a. 
—Yegular polygon. If a plane be passed through the vertices of 
_ the arches, Which have equal heights in case of regular poly- 
 gons, this separates the pendentive dome into an upper calotte 
and as Many. pendentives as the polygon has sides. The plan of 
the calotte is identical with the circle inseribed within the 
polygon. Se ee Pie, ek 

‘The pendentive dome shouldgalways be decorated from another 
‘point of view than the dome; bes{des its vertex, it has n low- 
est. and no characteristic ‘points, corresponding to the centres 
of the arches, which require esthetic prominence; they are u- 
sually constructed by making the courses horizontal and corb- 
elling them out diagonally in the pendentives up to the base 
of the calotte, which is alone constructed as a dome. The dee 
oration then naturally has reference to the characteristic 
potnts,. or if the calotte be constructed independently from 
the pendentive, which 1s perfectly proper when these are built 
-in horizontal courges, the chartcteristic points are not made 
prominent On the calotte, or are merely indicated. The bord- 
érg and the accenting of. the vertex by a keysatons will be de- 
cisive in both cases, and the indication of diagonal lines in 
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nat - CHAP, 10. VAULTS, sa: ae ee Ae, ie 
the girst case, and the development of ‘otis pendentives in the 
second, will be equally so. The pendentives gradually increas 
at AY widta upwards from the piers, and afford opportunity for 
the - introduction of polygonal or circular medallions; they may 
be so decorated that the ornament is gradually developed from 
the lowest part of the. calotte. Tae calotte should be separa- 
ted. from the pendentives by a border or a cornice, © Most domes 
require, Bi keystone. to complete the vault. gu 
oe Tae smaller the rise ofa vault, the less. the load. that it 
may-safely s support, ABBY con nditions of its stability, and the 
- greater its rise, as. in case of. a pointed arch, an elliptical 
arch with vertical major axis, a parabolic or catenary arch, 
the greater the load that may be placed upon it, and ‘also the 
greater is the weight | Peal nad\ fo. be eet on ite ehes to in- 
gure its stability. — a 
.. Farther, the completio of a dane ts ieaye sbohnleat Ly difr- 
eee ult ia vaults OF, great span, and. an opening is commonly re- 
quired at the vertex for the admission. of light, or for hoist- 
ing building materials, ete, From these points of view, the 
following rules for. special. cases are derived; ‘segmental and 
senicireular domes of smal ‘span are not properly finished 
with a) keystone, which in very small domes should be go formed 
ag to exert no thrust. If the diameter. of the dome exceeds a 
certain value, instead of a Keystone, a complete stone ring is 
“preferable, the. centre vremining Open for admission of light, 
inh and can finally be filled with a more or less flat ston 
" ~Stilted or raised domea, ° whose rise exceeds their radius, 
‘must be loaded in a. peculiar way, and therefore require massiv 
_ keystones, that may be bold, suspended rogettés in full domes, 
or should be a circle of heavy voussoirs in domes open at the 
Hop. tin very large domes, like that of the Pantgeon at Rome, 
the. Cathedral at Florence, the Church of St. Peter at Rome, the 
Church of St. Genevieve at Parts or of St.Paul in London, the 
upper circle. Of voussoirs permits and requires an unusual load 
which may take the form of a special lantern placed thereon; 
in some cases, three domes are. placed above e@ach other, the 
lower or ture dome having an opening at its centre, the second 
being steeper and supporting the lantern, while the third is 
the external covering dome, whosé weight,with that of the sec- 
ond dome, eombines with the horizontal thrust of the first 
dome as a werticalal pressure, | The upper ring of the inner 
dome may then support a gallery, and may be connected by a col 
Onnade with the upper elosing ring of the second dome that sup 
ports the lantern; but this colonnade should not cause too 
great a load on the lower dome, nor should it Support the clos 
ae Ping. of the second dome, since th ‘both cases, the lower 
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dome would be in rene Se: of falling, and the second dome would 
be us@less. = 
othe elosing rings. and ive #05 a" of ‘doneas béing their high- 
est and most prominant structural. ‘parts, givs opportunity for 
; icularly rich treatment; ih lightly constructed domes of 
rise, the requirement ‘that the crown of the dome should be 
light oaded as. possible, demands the uge of hollowed-out 
OU oirs in the closing ving, that. then more or less closely 
oe 1 the orm of the edges of a flat dish, while strog 
) es requi @ loading and need to have their desp crowns load- 
ith as much weight of decorations as possible. 

ive domes permi the construction of hemispherical or 
omés in ple moa othe above the cornice thet 
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gett nee po in "many cases. 
: - Mediaeval Vaults. —-. 
ey, Pibbed vaults ‘based on the. eouiies vault, tunnel 

‘4 ‘ ee whose eompartments between the ribs 
oe of domes. et Sr er vaults aise re 


‘ 


AVS the PRS irc fineds of the Roman 
cele so. igen as ‘developed without becoming untrue to 
character, always based on the intersection of two tunnel 
igo The. elliptica forms of the. ‘groin ribs caused ineon- 

in: cutting, varying for each géparate stone, 
ediaeval groined vault sought to free itself from all th 
a mveniences cf the Roman groined vault, and made the groia 
Karas eu ‘This. arrangement ig at tended by the conse- 
| Ore ol (ess troublesome; | if the side arebes are seni- 
their crowns are. lower than those of the groin ribs 
‘the half diagonal and half side; tae 
os ve the gide-arches to the erown, unl egs 
a ie the crowns of these arches to the same 
7 ee by, either by making their abutments 
Se ac gifterens: t beigats -which- produces a very. awkward treat- — 
ment of the capitals, oP. by stilting the side arches, which ts 
not very pleasing. The inconveniences are ineréased when rec- 
tangular bays are to be covered by groined vaults, and both 
side and. groin. arches are to be semicircular; we must then 
have different heights of erowns or of springings, or stilt. 
both Kinds of side arches. Ne 
The use of the elliptical arch. ‘for diagonal tbe may be ayoi 
ded by subshituting for it angoval areh, and if this be gtruck 
from as many centres a8 ‘possible, a is’ ee inferior in its 
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effect; tf the groin ribs are semfcircular, the side arches 

require to be stilted by about 1-8 their radius, ag the abacus 
Pe eee moulding Of the pier would otherwise conceal the 

“er the arches, which looks worse in arches of small 

Smid span, with equal projection of the abacus; but 
2 vault to. rise from tops of side arches to itacerown is 
even ct bape for sotievic mile coe if the les 
nh of U1 ‘Such vaults. do 

“ and 

in the: higight of Hades lepownd: peetiesponas to an in 
: ve yah come tinpt | she: same Betent. of 


iaotien of epringtngs eee different 

, this arrangement 

3 st pleasing ofr ai possible methods 
eae most ‘consistent: un phen but also 


ie aurea. binge ety Eortect: Gakaie, ‘is to excti- 
he fice ed dn Mera ‘for: Oa bate of ideas. If tB 


peg otis teeatan niean. a eegeny tone of the room 

ya. a moderate stilting of the arches, as well as a 

te raising. of the crown of the vault, is best suited to 
ag ih 1 most pleasing eitect. th quite oblong groined 


sides and. ‘of. the. groin. states aporedimate each Other somewhat, 
but the other. end arches require. ‘to be stilted considerably. 
The early Gothic employed pointed archés at the sides, so as 
‘to: ‘obtain control OL: the heights of their crowns and not be 
“compelled to use the gircular arch, which was only used for 
the groin. arches. The. choice hen existed of constructing all 
the side arches. with the same radius as that of the groin ar- 
ches, ‘and which is. practically preferable, as all vyoussoirs 
can then be wrought by the same template, special springing 
and keystonég only being required, the crowns of the arches 
not then peing at equal heights; or the heights of the arches 
are arranged at pleasure, making the pointed arches dependent 
On these, which may then: be made equilateral pointed arches, 
requiring to be stilted, or sc that the narrower gide arches 
are lancet arches, all haying a common springing plane. It is 
always most judicious to use a single radius for all the arch- 
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. “CHAP. 10.. VAULTS. Te rey | E. AS 
es, to-allow the crown to rise gradually, and to stilt nc ar= 
ehes about 1-8 their height. To make the groin arches tiemsel 
ves pointed is quite useless, if the vault. be not very heavily 
loaded. 

The pointed arch is to be preferred over the circula 
for the side arches, because with a moderate Prt anes piven 
the round arch, it is more piquant, aspiring and dignified. 

If we once become accustomed to not always seée6 the Cothic 
style when the pointed arch ig uséd, it may be used in Rénais- 
Sanece as well, whenever appropriate. It was no more regected 
in early Renaissance than was the circular arch in Gothic, nei 
ther rejecting anytaing practically usable for blind subjéct- 
ion to principle. 

Thé s@parate compartments between the ribs were always so 
covered in mediaeval vaults as t6 make taeir highest line cur- 
ved, therefore becoming portions of domes. Two modes of vault 
ing were is uss, the vaults either being constructed after the 
classic method of building tunnel vaults, by courség at right 
angles to the axis of the tunnel vault, or in later times diag 
Onally, so that the half side arch, transferred to the diagon- 
alarch, gave the point to be connected with the crown of the. 
sids arch. The otner points of the diagonal arch were connec- 
ted with the corresponding points of the middle curved line of: 
tnat compartment of the vault. The separate portions of the 
vault very heavily loaded tne groin arches in the first Cas 6: 
out they intersected above the ribs in the second, so that 
this bonding together was in itself quite strong, tne ribs pro 
per nad but little to support, and as stone coverings rather 
Served to relieve the vaulting. 

[f the vault exceeds the normal width of wat iar bays, which 
first happened in vaults over intersections bengath towers Or 4 
the larger French cathedrals, there were two modes of dividing= 
the groined vault into smaller compartments; either divided 
on plan into 8 equal smaller compartments, forming octapartite 
Broinsd vaults; the inconveniences of springings of unequal 
1Gight, of Ee heights of crowns, of stilting, or the use 
Df different forms of arches, were increased, for ad and b d, 

tg. 154, become semicircles pen 2 c and ec d are difisrent 

wad rants if pointed archés are not used; but with pointed ar-_ 
nes, the groin ribs a ¢ and bec are quadrants, ¢ d and ce 

re half-pointed arches, while ad and bd are eitner semicir- 
Ular or entire pointea arches; the problem may also be solved 
py using segméntal arches, without introducing too many unprae 
ical results. Or the groined vault may be divided into smal - 
er compartments by subdividing sach of tne trour original com 
artments in three, producing the following regultg. Wig. 156 
edb 
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3 cd i greater than a ¢; if the crown of the vault is 
| “woich is not absolutely necessary, as the erowm 
rehes. may be higher than tnat of the vault, the 
dich aren, as 8 ad plus c 4, is to be taken as 
th this Was termed 


ms 


‘various ‘dbegieutetes. te a true light, that res- 
Lion of Cd oman vaults ie aceordance with me- 
fen It 


‘ Secular, ef tne labsolutely es- 
© expense of esac and of ‘the Common, while to 
“ ch is ae toe the: idea of the Ecclesiastical or 


sau esthetic effect 


€ phen stilted arches appear € 
aaa and a strong curvature, that dé¢taches 


Bais arches” from cel ah cocepepla fl Aas tt disadvanta- 


“assumed as. nan ned, as ii as that of the vali 
-erowns: of the arches may be arranged to bring the springing 
"points high. above those of the groin ribs, a8 often necessary 
in vaults of towers, or réquired for free transmission of 


-gince the 


+ ‘light, and to avoid transmission of horizontal thrust of com- 


“partments to side walls, the vault then rising considerably 
- from its keystone to crowns of side arches | 


7 b. Mediaeval Groined Vaults. 


Simple mediaeval domes are constructed differently from Rom- 
an; but the dome was usually not much liked. Ornamenta! domi - 
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“CHAP, 10. VAULTS. B.A. 80. 
“eal vaults cf the late Middle Ages, which we nave already con- 
sidered Star. vaults, are preferably employed for covering poly 
gona] rooms; all intersections of the ribs lie in the surface. 
"a sphere, whose radius is that of the inscribed circle. 
The compartments are phvered: as ‘spherical surfaces of ema}! 
“curvature. — 
Since ‘coupartnents Of both: groined’ and spherical vaults are 
: the more they are. curved ah cross. section, taey are 
| eury cea their highest 
ge ht 


ted tne f ‘Matier are Fecerea 
rae Mediaeval Tunnel: Vaults. eee 
oe fae, aiupie’ medizeval tunnel | vault without piba differs as 
/ little trom aa Roman as the simple: més, but the ornamental 
/ tunnel vai in very essential ‘points. The ornamental 
sult of semicirevlar section is most simply formed by 
ee 162, (nas. to. gad height c. c’. 


rine ber, es as in. the Methar land iat ng lish syaten. Still, 
the. ‘most aatural mode of constructing the ornamental tunnel 

\ vault will be to take the. diagonal arch a bc ba, Fig. 163, 
3s) the. principal arch making, it- a semicirele: all ribs then 
have the same Tadius, and all> intersections lie. on the surface 
ee an ‘elliptical vault, _whoge major. axis is.vertical. Fig. 164° 

“in! larger: rooms, 2 second system of ribs is inserted between 
‘those of the first system, Rie... 165, and constructed on the 
same principles. Ribs can alse be gtruck: to the side walls as 
evdergiekan arches, whose springing points lie above the general 
springing. lines; the vault. may be further ornamentsd in varios 
Ways. These ornamental vaults of. aly, kinds are intimately re- 
é lated to Roman. coffered vaults, from which: they escenttally . 
difier in. having vaulted compartments instead Of eofrers. The 
EPL bg are unnecessary ua vaulting at right angles to the axis 
of the compartments, the brick bond ef the compartment forming 
a species of stiffening rib along the intersécting Raita that 
| ite not proj ect below the surface of the vault, 

Late Gothic sometimes employed ornamental vaults without rib 
ribds, their. compartments being formed as sunken pyramids wita 
curved surfaces, thus being vaulted as cloister vaults with 
* curved inner’ surfaces, Fig. 166, especially in Saxony. Such 
vaults, essentially bélonging to brick construction, deserve 


2 
a 
=s 


sf 
ores 


dey Gide 
sa Sia 29 


ae 
+ Sy Pore at | 


st Adee 


> S 


eat 
Ah Bin 
aE e's, 


eo CHAP. 10. VAULTS. | Es A 61. 
imitation in purely structural buildings, and when it is desi- 
“ped to produce a rich effect witn small means. 

d. Decorative Motives of Mediaeval Ribbed Vaults, 

The decorative elements, that décide the eaternal appsarance 
of the mediaeval vault, are the ribs, their geometrical arfang 
emént, proportions. of: their dimensions to those of the compart 
ménts, their profiles, keystones, their development above % 
their imposts, and the decoration of tne compartments. 

The Te abe arrangement of the rids has been sufficient- 
ly explained; timerely remains to state that the sids arches, 
Which, in ee containing {ree supports, cOnnect these togeh- 
er and witn the walls, make strong archivolts and smaller ribs — 
necessary and desirable on both structural and Sstnetic ground 
;if the side arches support heavy loads, as those of churches 
support the clear-story walls, or those of warehouses, cellars 
6tc. support goods, furniture, implements, men, and other ext- 
raneous loads, they must be still stronger. Rooms containing 
several aisles with raised central! aisle require very strong 
longitudinal pisr-arches, with arches of less strength to con- 
-neect the supports and serve as transverse arches, but ribs to 
_ support the compartments of the vault, pheir strength proport- 
tonal to the weight of the vault. For such vaults to producé 
the impression of great strength, that the entire building may 
‘have that of power and reserved force, archivyoltsa and ribs 
must appear massive in proportion to the compartments of the 
vaults, for lighter coisa tructions to appear light and graceful] 
the side arches are quite unnecessary in lightly loaded vaults 

and should be replaced by rids. t 

Ribs and side arches act like girders and loadéd beams of 
curved form, Fig.187; their strength increases more rapidly 
Witn the,dépth than the width, but the fibres most distant 
from the neutral axis are nba 4 severely strained. From this 
results for structual reasons the requirement relative to ther 
form of section, that its height should exceed its beeadta, 
that it should be strong at top and bottom, -while it ts allows 
ble to diminish the section between these twollimits. In the 
Older mede of vaulting, when tné separate courses ars perpen- 
dicular to the axis of the compartment, the ribs and arches 
are strengthened at their upper edges, Fig. 167, against which 
tne compartments a bute but this addition is unnecessary in the 
diagonal mode of vaulting: so strong rids and arches convsy an 
impression of strength, and the possibility of reducing the 
séction between intrados and ‘extrados allows the use of curyéd 
mouldings, while the intrados fulfils its function as a massiv 
round. The sections and proportional dimensions of unloaded 
Or lightly loaded ribs may be determined independently from 
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CHAP, 10. VAULTS... Phas ~ CHa S hoAL ee. 
the conditions of loading. The German Renaissance decorated. 
by fillets the ribs of ribbed vaults constructed according to 
|Gethie principles, and wnich make the light loading evident. 
Tnése ribs have a very pleasing effect whers used; the rows of 
leaves On botn sides are decorated by beaded astragals, cable 
mouldings, etc. The sections of strong bearing ribs, in wnich 
mediaeval architecture was very.fertile, are yet restricted 
Witnin very narrow limits; the lower édge alone appears most 
powerful and sold when treated as a round or pointed bowtell, 
iwhich at a distance, has a more energetic, efiect than thé 
‘Pound, which may also be replaced by a cove or @ sharper edge: 
otner forms are inferior to these. fie Middle Ages created in 
the sections of the ribs not merely members pecultar to its 
architectural styles, but ccorrsesponding to the develcped vault 
and of enduring value; leaf-mouldings with beades astragals cr 
bands, expressing the. relations of tne ribs to the vaults as 
supporting. members, harmonize well with the sections of the ) 
ribs. -The mediaeval metive cf using bands set with precious 
glones- between rounds and hollows is also very appropriate for 
the decoration of the ribs, and is effective, even at a-consid 
erable distance, where other forms become indistinct. 

Only in vaults closes to the eyé may individual mouldings be 
enriecned and divided into smaller parts, yet even then a bold 
treatment of the rid will be best. : 

The side-arcnss supporting the walls must have breadth as 
WGil as strength, in this lying an essential difierence fron 
the staller rios, their different decorative treatment being 
based on this. The breadth of tne side-archéa is delbermined 
by the thickness of the walls supported, and since the strengn 
of the arches increases with their rise, the two requirements 
Of breadth and strength will be sufficiently satisfied, iff 
they are built of several rings or courses, whose maximum: deph 
is determined by the deptn of the stones a pee The 
side arches accordingly consist of two or more rings of arches 
according to the thickness of the wall and the (daatae, and 
these may be arranged in half or full steps as required, so 
that tne side arch produces the impression that the walis thr- 
selyes, have laid open their interiors. Tae simplést and most 
appropriate mode of profiling tae side aches consists in arrar 
ging their sections in steps or ‘orders’, whose alternation of 
light and shade gives the boldest effect; their relation to 
the loading compartments is shown by the elastically curyéd 
Pows of Iléaveés with some fillete, Fig. 171. If tue profile i 
to have a richer form, the angles may be replaced by ‘ssparate 
groups of a round between hollows, giving an impression of 
ergetic force, and if the lower edge of the —— arch i 
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CHAP. 10. VAULTS. Bye. Pa, 
bowtell will best fulfil this purpose. We thus rationally 
reach forns indroduced into the grandest mediseval cnurcnes, 
and can never dispense with model profiles of tne 12 th-and lI. 
th centuries in similar problems, but all the labored refine- 
ments, such favorites in the late Middle Agés, should be set 
asidé as practically worthless, though interesting historical 

As tne sidé arché® support tne vaults, also keep tne picrs 
apart and also connect them, their horizontal lower guriaces 
may receive band-like patterns expression this connection. 

Smaller vaulted rooms, whose piers are connected vy sidsé-ar 
ehés and covered by ribbed vaults, do not require massive side 
arches if not exposed to unusual. loads; such arches may well 
be treated as broader ribs for small ne lightly loaded vault 
principally acting as spanning arches. The wall-arches serve 
2S abutments on the walls for the compartments of the vaults 
and will then ve portions of a sid@é-areh, so that the otner 
sections May be obtained from that of a rib by doubling or 
halving its breadth, Fig. 172. [t is tnen correct and one 
tne simplést& and cheapest decorative exvedients to réplace 
angles of the ribs and arches by chamfersa or covés, to’ incr 
the effect of lignt and shade, 

If columns are connected by arches, Roman and Renaissance 
architects treated these arches like the classic architravs, 
6ven forming cofiers in the under surfaces of these archivol ts 
They either were wrong in treating arcnes like curved beams o 
gtoné, or our ideas of the meaning,of tne ferm-of the archi- 
brave must be incorrect, which cannot be the case. The arcni 
trave form as a supporting stone beam above a colonnadeé, was 
peculiar to Grecian architecture, {ts division into seyeral 
horizontal divisions, and the decoration of its under side 
band-like patterns, expressed the idea that the columse shou 
be connected bya tightly stretched band, uponnwhich a load 
might be laid without causing it to bend. But the Creeks the: 

seives employed this architrave form to enclose windows and 
decors, evenusing it as an archiyolt at the aqueduct at Atnen: 
and it therefore becomes untrue, or other ideas wére associat 
éd with these torms; Roman and Renaissance masters here sim, 
accepted the Grecian forms, perhaps without understanding tne 
eR associated with them by that people, which appca to’ 

nave differed from those we have been accustomed to connec 
witn the architraves. 

The Classic styles considered an opening in 
@ hole, separated from the masonry of the wall 
frame; but tne Middle Ageg looked of an 
apocarance bY its simple splays or recss 
wall had opened of its own acccrd, laying 
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CHAP. 10. VAULTS. ee Ae CA, 
‘Bordering: frames are evidently not wanttig even in mediaeval 
Walls, but are arranged béneath supporting side-arches, which 
play the chief part, structural elements Sredominat ing. ey en 
in cage of wheel windows and decorative works. The arcnivolt 
constructed. on the Cmaeco-Roman principle unites well witn tne 
mediaeval vault, so long as the pier affords separate supports 
for the impogts of the arches, so that sach arch may be freely 
developed: but if the imposts are go-formed that the ribs and 
side arches intersect and interpenetrate at their ends, tne 
arches cannot be developed throughout their extent, the piers 
then become clustered piers as in the best. mediaeval period, 
and the arehivolt has then lost its significance, and is it 
preferable to treat the ribs and side arches in accordancé 
with mediaeval principles. : | 
. Ribbed vaults, Like domes and Roman groinéd vaults, require 
keystones for structural reasons, though light vaults need not 
be unnecessarily loaded by the keystone: but if they require 
great strength, the diagonal ribs must be considered as projec 
ting arches, orpointed arches may be uséd, requiring gpécial 
loads at their apexes. The keystone is supported by the ribs 
and is most appropriately decorated by a suspended flewer, a 
gariand of leaves and flowers, allegorical representations, 
shieids, heads, ¢tce., and its width may correspond to the grea& 
grscatest width of the arches at the point where the ribs abut 
against it) Fig. 173. If keystones serve for suspension of 
chandeliers, cr ropes pass through them, they must be perfora- 
ted, and tnsir decorations be arranged around theccentral opsa 
nj if bells, materials, ¢tc., are to be hoisted threugh then 

bney must take the form of a circle of voussoirs, and aaaee 
Benchat iene must be treated in accordance with the princip! 
S6stablisned for keystones of domes. 
several ‘kinds cf keystones are found in ornamental vaults, 
Subordinated to each other in rank. Tne principal keystone, 
6aen vault having but one, should perhaps be decorated by scup 
Cares, heads, etc., the inferior ones by shields, oak etc 
While those of the third’and fourth rank receive rosettes and 
leaf-ornaments: Cah the Middle Ages and the fei seanes tred 
treated my Ystones as ivé, suspéndéd, forms or pendants, 
ch a sspecia priate if the vaults peta Ott Der be 
must appear heavy to the eye and bé 
or ig intended to receive chandeliers, whe 
forms of graceful suspendéd chandeliers. [ 
merely decorative purposés, when they have 
is one of the many errors of the later 
nsidered obj é6ctionable. 
treatment of the surfaces of 
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ments, we first have to consider them ay: 50 fan ‘ag CHS y “aR... 
unplastered, or their construction is visible. The earlier ra 
Middle Ages almost always constructed compartments of vaults 
of cub stone, sometimes witn unusual dimensions, so tnat tne 
massive vaults ecculd even resist fire, requiring corresponding 
ly powerful abutments and flying buttresses. Tne great “activi 
ty of building during the 12 th and ‘33 th centuries demanded 2 
rapid mode of construction, tne vaulting requiring much time 
and money. No attention was paid to decorating the compart- 
ments. It was toilgome to prepare the stones, that were not 
large, and were mostly placed at a considerable distance from 
the eye, so that little was done to esthetically treat the 
vault. Néatness and accuracy of execution, a soft and yet 
clear play of light and shade cn tne surfaces of the vault, re 
sulting both from their arrangement and the genera? plan, rem- 
ained during the ontire Middle Ages and is now the principal 
requirements for a pleasing effect of the vaults, weich was 
furtner heizhtened by the bond used; and by tns texture ‘of 
visible surface and the lines of its joints. 

Modern vaulted construction seldom uses cut stone but commor 
ly brick for filling compartments of vaults: the most antural 
décoraticns consist in forming a border and in the use of deco 
rative bends; the more carefully the vaulting is executed, tne 
more pleasing will be the effect obtained; the mosaic-like 
jcints of brick masonry have an appearance allisd to that of 
textile fabrics, and an analogy in the treatment of vaults 
thus apisés, to that of freely suspended tapestries and of 
textile fabrics, a space-enclosing masonry recalling the tent 
roots, both by its structural bond and its external surface, 
that were suspendéd between pillars for protection from light 
Wind and weatner, external enemiss and inquisitive eyes. 

6, Cloister Vaults. 

Not much may be said of cloister vaults additional to the 
preceding discussion of vaults: they are the converse cf grein 
vaults, because, though produced by intersection of tunnel 
vaults, all thosé parts are retained, which are omitted in 
groined vaults. At the line of intersection, the vond it 
ee strengthening ribs, kaing s@parate ribs unnecessary 

ystones is required in domes and ribbed groined vaults 
wielsese vaults; compartments need tne same treatment 
compartment vaults, and cloister vaults on polygonal p 
proximate in form to domes, whose decorative treatment 
also follow, 3 
' 3. Renaissance Vaults. : 
The Renaissance, when not directly using Roman cr mediaeval 
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vaults, usually decorated by painting or stucco work, géenéra! 
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2, aa CHAP. 10. VAULTS. 3 RAS 66. 
lyemployed low compartment vaults in combination with the so- 
called welsh-groined vault, which likewise afforded large sure 
2¢6s for decoration in relief and painting. “Such compartment. 
Maults were mostly vaulted from tifeir anglés toward their cen- 
tres, Fig.175, and are more or less modifications of domes and 
cloister vaults in combination with portions of tunnél ‘vaults, 
and may be decorated by forming borders, a greater prominence 
Of the centre, or by accénting the transition of one form of 
ault into another, in accordance wi,th the use of decorative 
bonds; these acoeatuations may be produced by projecting ribs, 
whose purposs is more decorative than structural], and whoss 
intersections may be enriched by keystones of all kinds. Com- 
partmeng vaults of this kind are less suitabl= for heavy loads’ 
the flatter they are, and are only justified by tne most care- 
ful ecnstruction and the best mor&ar, seldom remain unplaster- 
ed, but are chiefly arranged with a viet.to decoration by pain 
ting and stucco. | 

To the Renaissance vaults may be added fan vaults, derived 
from ornamental greined vaults, and introduced in the late Eq- 
glish Gotnic, though in construction mcre nearly allied to Ro- 
man and Renaissance vaults. They are really combinations of 
annular surfaces, and therefore surfaces of rotation, whoss 
séctions may be circular or otherwise, so arranged that the ir 
terspaces existing between their upper bases, are either. fille 
by domes, segmental domes, or pointed vaults, Fig.177; if tne 
half diagonal is taken as the radius of the vault instead of 
the naif side, diagonal sections of the vault are semicirceiss, 
and right sections are pointed arches, wnos® crowns are lower 
by the difference of the half diagonal and nalf span; a sharp 
and gradually vanishing intersection line of convex curvature. 
Pises from them to the apex of the vault, Fig.178; each comp- 
artment of the vault is borne by ane support, and is in plana 
Square portion cut from an annular surface of cifPcular sécticn 
and these surfaces closely join each other without leaving any 
gaps between them. 

These fan vaults have something very characteristic in their 
external appearance and vividly recall the folaige of the fan 
palm, uniformly spreading outward on all sides, and must alwa) 
be décqrated by accenting the horizontal lines -in accordance 
With the horizontal lines of stone construction. Very pleasig 
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Whichsconsist of a series of fan-like ribs connected togetner, 
tneir interspaces filled with stcne slabs. .English mediaceval 
fan vaults are generally based on. this principle. (Viollet-L 
Due suggests fan vaults built of east iron plates, sath aeco- 
rated, all being boltéd together, and supported bY an upper 
Yrame-work of iron beams. Sucn has act yet been built.). 


Chapter 11. Columns. 
1.» General: Considerations. 

We cannot critically examine all the orders of colums that 
past architectural styles have produced, but the problem here 
is only°to seek that generally valid point of view, which may 
lead us to the treatment cf the columar orders. 

Ceilings require:supports to recéive tne load and transmit 
theidownward préssure to the foundation; the external walls as 
‘and the partitions, as well as the eclumns and piers, act as 
such supports. The load always appears very massive and bulk 
in comparison with the supports, the idea of weight being al- 
ways associated with budkiness; to recsiys these masses, it i 
both appropriates and pleasing to enlarge the upper-ends of tii 
supports; the load must have a firm support and must be dis- 
tributed over a large area of the iocundation. Al! architéctu 
ral styles therefore characterize by a capital the end of the 
support receiving the load, and usually by a base the end trax 
mitting the pressure to the substructure, tnese intermediate 
members not only fulfilling known material purposes, but also 
characteriZing the nature of the supports. 

For round columns, their capitals and bases ars chisfly tra 
sitional forms, changing the circular gtgupparé into tne squa) 
form ci the abacus and the plinth; all nations hav6 comparéd 
the capital to the néead of the human form, and the base to its 
feet. The different functions of the upper end of the suppor; 
which elévates a load cr an ohject in the air,affording it a 
resting place suited to its form and dimensions, and forming 
@ transition to the support, were more or less clearly under- 
stood and expressed by different nations. The lower end of 
the support was not characterized at all, as if the support 
was driven in the Sarth like a pile, or it was forméd like 
eushion or, plinth, or even took the torm cf an animal, on 
wnoss back stood the column. Tne gupports tnemselyss were 
garded as unyielding structurg!l member and wers decorated 
paralitel stripes: in memory oi their original purpose, as mer: 
ly séfving to support a light tent ro they were sometimes 
represented as being wound with tapes es. 

These genéral congidérations of the fornation of supports 
w6re not only controlling during past times, ut are so still 
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larry sO remain for all future Lime. Yet taney. are modift 
‘dn detail by the. different nations, as well as {n’acecordnace 
with the problem to which they were Pea and titeir connec 
at on. with other architectural détails. The @ifterent functi 
ef, the columns restricted their forms within certain limits, 
and ane first to be carefully understood, if one wishes to re- 
view the multitude of forms of columns, that have arisen in 
call Parts of the world, — To discover all the ideas that inftlu- 
enced the diiferent Faces: ih the format ten. pe supports is quis 
impossible. — eel 
Pee WAY Egyptianscolums. take Abin special form and no other 
cannot” be explained, ‘but enly this may be. discerned, that a 
need clearly existed of distinguishing between the upper and 
ower ends that ‘the leaves, stems and flowers of the lotus 
were. found suitable for covering the Supports ofa 
7 nd that the practice of winding tapestry about co] 
ry ancient. — ALL Egyptian architecture creates the 
tha the whole ‘building was. conceived as an imita- 
te ts of nomadic trordes, that settled in the well- 
© naturalism an. the. treatment of the color 
’@ that the. idea of a. support, whose 
press the conflict with: @ burden, is not a 
one, - that of holding- “ip something,. and of crown- 
upper end as being the. head Of the column,’ stands in 
place, ogether with symbolic ideas not now under- 
he Doric eolumn is closely allied to the Egyptin 
are el]: uted, as it essentiall differs oniy in 
rm ¢ f theceapital, in which the idea of receiving the 
f the \tablature on : Bh: special cushion-like Support ap- 
ve been originally expressed by pointed}leaves with 
“yea potnts. Whether this was actually the idea the Doric 
ital was intended to embody, or another now unknown ante 
ne be determined with absotute. certainty. The forms of 
' leaves | with recurved points, not only employed as a 
t also separating member in all Grecian architec- 
n imitation of thig in Roman aPchitecture to 
or scLtwo entirely different objects, appear from their der- 
tion to be modificattons of primitive form-sléments, such 
— likewise are represented in the leafy crowns Of Egyptian 
apitals, and in Persian a and Indian columns, that remind one 
iy ifinged . spéar Shafts. If we wish to retain these forms o 
wy bands, not historical but practical and technical reasons 
st aetermine their character. 
oa peculiar form of capital, later fully developed in the Ion 
© Capital, was introduced dn WeAsia; the. cushion appears to 
é the.motive for all Buch Capitals; thig cushion serving to 
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by @uppoy : tne entablaturenoWe, ais 30. see on representation ne on. ve 
P BES. AAC Tonic capital directly, used as the seat of a figure, 
just CY: tne Dorte capital was used in sepulehral monuments to 
r supper t a figure, palm, Of an acrcteria. © Howeyer tne form ©: 
tne) Tonic capital. may have > originated, -its origin as well as 
that. of the Dorie, “hag: no. significance for our architecture, 
since. ‘the cfrele of idéas of ancient vases. lie wholly outside 
human ideas in general and those generally valid. 
Bid “The . motive of the capital with. ‘two. different. forms of sides, 
- pertected ‘in the Tonicecapital, wl TTS always Pemain indispensa- 
pble to. the ee Na da ge two directions are to be made deci - 
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tae angle column 
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s well as” eh ies we lense buds, le 


© stronger branches, while ‘the ae Vee 

ree. play Of lines. The: Corintaian ; 

we the. Egyptian peel capital, a clus- 

and leaves bound together, but plant 

C , ee a ina way that betrays. ‘a thorough 

study pee igs the Greek sculptor; if the bell be largely 
visible, ag in the’ Tower ‘of the Winds, it is elosely ecoyered 
by @ Pow of applied leaves. | A second row of leaves eovers the 
lower. ends ef the Titst, th. one Yow is composed of uncut edged 
leaves, lize the upper ones at the Tower of the Winds, or the 
lower Pe ‘the Monument of. Lysicrates, as a contrast to these, 
the leaves of the sécond row are deeply serrate and nave deep \ 
incisions or eyes, such ag are not only found on the Acanthug, 
~bUt on many Compesitae, the Thistle, Poppy, and many Umbellifr- 
“erae, It ts very generally. the ease that no particular plant 
form is imitated in the er tn ian: capital, but special ‘and 
characteristic ah « 
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; er, Vwnich the “Florent ines. aoe the 15 th and 16 
p eferred. from local. pregudices, | holding it to be 
tne Etruscans according to statements of Vitru 
Lor: practical reasons, bt being the simplest 
boar mount ed well with rusticated masonry, is justified 
as a kind of reduced Dorie order, or as being thellowest type 
of a cecmpl ty MS in the classic. sense, although opposed to 
| : 'g pac? Se dutifully obeyed by. the Pena rasan ch 


unless eines, our design in. esthetic propriety. The rigid 
precepts” of Vitruvius” nd the whole hocus-pocus of antique ar- 
chitectural forms, not only modules and parte, but triglyphs 
and metopes, viae and guttae, mutules and dentils, etc., 
should be thrown aside as soon as they no longer fulfil any 
real purpose, their original sense being chiefly unknown to i 
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or not. corresponding to our crrele of ideas, has no binding 
force on us. We nave thus saved sufficient of tne classical 
- columnar orders: to not ignore them or throw them entirely 2s8ié 
aside, but nave sought to. free ourselves fpom their tradition- 
ee constraint. 
No need here, exists for troubling ourselves about the merely 
- pigtorica ally important form-treatment of Early Christian, Byz- 
vantine end: Mohammedan capitals; ‘mediaeval architecture alone 
| shows” new ideas in that direction, not valueless Lowman e bt) | 
ho prefer accent the capitals, and tne entire treatment of 
as in the Corinthian, consists of decorative cov- 
11. -forms, in carving: low reliefs on convex transi- 
forms like Romanesque cushion capitals, in a combinatin 
2, a favorite Romanesque feature, lastly during late 
ansi¢ional forms of all kinds, where the transi - 
the round column to the square ‘or polygonal abacus 
nade by. Pegular curve, bgt by various changés af sec- 
m By factisaes oe out, _forms both peas nt and pleas 


ct y Ctohic 1 

e Sy ratecte® sates’ in general, and eq- 
equa, : whether the > foliage approximates acanthus leaf - 
forms or- ‘hose of our northern Flora. — This first comprises 
“the divis On of the masses best suited for working thee capi-- 
tal fro ech block, oe ese Leumt of many: es: 
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applied, “and, itsyconnection with DemeaS tise The Beliaeval 
| capital ig.best adapted to’ vaulted construction. in many ways, 
and the mode Of ite» formation ah better suited to the clusteré 
pier, whan any other form of capital, and which is required by 
“devéleped vaulted construction, while antique forms of capital 
eorrespond ‘to tae colum as an isolated thing, that can never 
be halved or quartered so as to be pleasing. Whenever Renaie- 
ance masters have done this from: eccentricity, awkwardness, or 
| poverty Of ideas, or even treated the caryatid substitutes in 
this way, only monsters have been produced, thé imitation of 
these forming one of ‘the many monstrogét lec of our modern ar- 
chitecture. — | 
The principal yale in ihe. treatment of the gapital due to 
early Gothic, consists in being taught to make the height and 
projection of the capital entirely independent of tne diameter 
of the column, and to mke the vaults in harmony with the mass 
of “Ae dae: and with their loads. Proportions of classic. it 
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column's harnonize 80. perfectly with their entadlatures, that. 
—essentail ariations therefrom are impose dn}, witnout tol ery 
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are tata in columns of the 
SORE placed in the interiors 
it is very disad 


UL ays monaradiaar ‘in the first case its 
abe greatoaty tn the second the enlarge- 
pa! the middle of the: shaft. Mas ety 


vale, ‘whose rios caugs thrus ta ‘in ead ‘prefer 


Pr amal) metal abl eaks: exposéd to oS ee put it 
3 to enlarge columns Ayeh are not free, but are grou 


Le eee 


erty of ge Swell ed pilasters should never be 
used, nor/an her favorite blénder, rusticated columns, tneir 
separate u treated as Pusticated blocks, while. their capi- 


tals and bases are completely finished. This nOngense was a 
y id in even the best Renaissance era, and is modi- 
fied in various ways; all the drums of the half columns are 
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either Eilghiire owhen. they appear 2s if inerds ted whee the 
deposits. fPom.a hot spring, Or") rusticated square biccks alter- 
nate with. circular drums as if the money had been expended in 
| finishing: the former, or the stones are all eylindrical, haif 
et them retaining their rustication, so as to interrupt tne, 
“flutes: /of the column and seeming like rough bands placed aroun 
the colum. — No one poseessing a pure, artistic feeling will 
deny that Renaissance masters: ae and eta rood how to producé a 
i agica effect. with tae méans chosen by them, and to obtain 
ood proportions of details and of the whole, that will Hbah le 
“eontinue marvellous; but a poem may be patched up from pompous 


Packie ard bain nonsense, Renee oie peers to the eal; the 


hist auenas Thee 10% imugt Always be considered as uaretety with 


out ar poca tral. lope vo aad Aha motives ener Shy at plea- 


t of the ‘column always. rem ins a unity, and can nev- 
dered as a unified combination of many parts, like 
i 8 indeed ‘be wound with tapestry, as masonry may 
: likewise D6. covered, and in this way is all decoration of the 
column py reliefs or painting justified; the shaft of the col- 
rn should be divided into a shorter lower portion and a high- 
er upper ‘part. bY an. intermediate member; the lower part of tne 
ghaft is- either left. smooth to avoid injuries to the flutes 
“from passers, or an annular ‘band is interposed, projecting 
from the lower ‘part. roe: the. shaft -to make the lower third cf 
the column appear ‘thicker, or to distinetly séparate the amoch 
or decorated lower portion from the fluted upper part, But to 
treat a column as if composed of courses of stones is in com- 
plete oppesition to true artistic conceptions, that always cor 
gider. the column a ‘unity, although composed of parts, like the 
Auman, form, ‘though not produced by apposition of unities. 
[f we. wish. to increase the thickness of the wall. by rectan- 
gular or semicircular ‘projections, as very frequently done in 
late Renaissance, and the treatment is to harmonize with the 
construction of the wall, every eeminiscence of the classical 
-eolumn is. to be thrown aside entirely, and a treatment of tne 
capital is. only justifiable as being B permina tog to these 
projections from the wall. | | 
Finally, to treat the. colume as ‘twigted forms is always Ob- 
.pectionable in architecture, only proper and posséssing mean - 
Cine, an art-industry and purely decoratéve works, where the 
léading idea of weight. recedes into the backgreund. But flut- 
ing the column loses its purpose ‘and meaning in all works of 
the minor arts, to which also belong shrines or cases with 
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| CHAP, 11. COLUMNS. Deis B.A. 74. 
decorative and symbolical meaning, whose principal types noe = 
@in the forms of actual! buildings. 

‘The motive of spirally twisted forms is suited to all combi- 
“nationsof tis-rods, as opposéd to struts, as well ag for con- 
strugtions Of tubes, partly perforated and partly entire, and 
are employed for the most diverse purposés. 
- Aword still remins in reference to caryatids, atlantes, 
hermes figures, and whatever elgs remains in the service of 
a ehitecture, OF the more or Bet eee works of classic 


2k ae BE oataon whether the famous earyatia 
oe Abi is jenestal y beautiful. ys loapete h coe 


properiion’ ea ceenn’ it and the are ides cura: There 
ly lack of harmony of the animated figures and the 
itecturs they support, but. gtill more in the propor- 
supporting masses to tnosé supported. Had the Mid 
| ever permitted @ canopy to be supported by statueg. OL 
‘Christ and his Apostles, what a clamor would have been raised’. 
at such bad taste, But if we wish to retain tne idea and.,reg- 
ard it as original for the Greeks to us® figures as architect- 
ural members, we must still consider this freak as exceptional] 
acquiring. neo greater. value by Ppepetition; nor should we forget 
taat— caryatids and ‘atlantes were used as if pel loried, or in 
an even more debased Senge, this clearly indicating the*permis 
sible limit in introducing human figures as architectura] mem- 
‘bers; the — use. ‘of the human form as. a cardécature @S3 a substitut 
| for arehitectural members is proper, if boldly treated; but 
tne contradi¢nionabetween the movement cf human or animal form | 
and Pigid architectural construction can never be wholly -eifa-. 
reea. if. these aré anything else than decorations of the arcni- 
tecture. Figure decoration of all kinds is not only proper, 
but even desirable. in architecture, being the nighest means of 
‘ornamentation, but it should not replace afchitectural detai le 
These considerations entirely: disappéar in the minor arts be- 
cause*the idea of weight is not there predominant, and which 
causes ia the grSater arts and in eonetruct ton the appearances — 
of rigidityiin ecnstruction. — : 

Renaissance architects were probably only Rana nied with 
caryatids and atlantes through Vitruvis cf and ¢reated miracles 
in architecture without the aid of these extreme artistic expe 
dients: {but cur era deluges us with figures of sheet metal and 
plaster jot paris, most without beauty, sense and meaning. 
These elassica) : 
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These classical heroes and demigods should not be ccmdémned, 
but should be left to the places for which they are alone eui- 
ted, to pure decorative art, to interiors of apartments, to 
humurous purposes, and the minor arta. 

The base of the column was considered a base-gtone or cush- 
ion for distributing the pressure of. the column and its load 
over as large an area of foundation as possible. Hardly any 
other architectural form has become so firmly naturalized and 
found such wide accéptance as the Attic-Ionie bass, Fig. 179; 
it has always been used from the best Greek period until now, 
although with many modifications, and the same decorative mo- 
tive Pecurs in @ach style, of treating its convex torus as a 
soit and yielding cushion, as a row of leaves, or a twisted 
rops, that sé6ems tO fPsiain the foot of tae column in place. 
The scotia separating the two toruses is preferably decorated 
by a row of slender leaves. 

We have brioily considered the treatment of the column accor 
ding to tne idéas of different nations and the problems to 
which 1t Was applied, as well as its connection with other ar- 
chitectura] members. The purposes for which columns are gen- 
érally used are principally works of architecture, of art-ind- 
Ustry, ‘cor of the minor arts; the first requires the function 
Of support to be strongly expressed, but in the others, this 
recedés behind other funetions. The classie styles not only 
introduced in their ordere different style-tendésncies, but al- 
SO tones corresponding to the character of a particular build- 
ing, as Well as to its different storiss, tomanly strength and 
gravity in the Doric style, to grace and dignity in the Loniec 
and tO magnificence in the Coriatnian. 

in accordance with theas tones, the function of support ing 
is more or lege strongly expressed in different. kinds of col- 
unng, the treatment of the mass of a building passing from gre 
grave to graceful and thence to rich. The idga that the co]- 
wan is tO suppor or raise an object, the function of support, 
then receding tato the background, is most strongly expressed 
in classical! memorial columns and in the rows of columns plac- 
ed before facades by Roman and Renaissance architects, and 
erowned by statues, so that one might well say of these colurnn 
that they supported nothing; yet to throw them aside for tha 
reason would be to overlook one of their most Important func- 
ticns and to forget that a large number cf Grecian memoria! 
columns would be contemn2d, as well as many Roman’and Renaiss- 
anes works. 

Memorial columns would likewise have a freer range of form, 
because as monuments, the function of suppor reeeé@sg and as 
the possibility of ascending to the top by a winding staircase 
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: CHAP... 11. COLUMNS. A ME reg ee 78. 
‘becomes. a princtpal aim, a sprital Bi a of such a colum 
is not only s@nsibée, but indeed becomes requisite, and a mo- 
tive of tne manifold structural and decorative compositions, 
that may be derived from it. The idea of tne memorial column 
may thus b6 developed from the simple sepulchral] monumpnt to 
_ the formal tower through a series of possible solutions. 

‘ip 2 Columns in Detail. 


). In regard to the treatment of the details of columns, and es 
- pecially the capitals and forms oi shafts and bases, numerous 
reflections may be made, assuming the classie orders to be not 


 sepepaed as something eonsecrated by tradition and aboyese crit- 
» icism, but that the entire progress of architecture since the 
classical period, as well as that due to the Middle Ages and 
- ie ida Fo be taken as a basis of these considerations. 

: Form of the Capital. | } 
% THe: most. ‘primitive treatment of the capital in the oldest :- 
5 styles already divided it:into three parts, the Bell or concat | 


- oP convex principal portion of the capital, whether. in the 


form of the Doric abacus or the Coriatnaian bell, the Abacus, 
and the Necking. fae principal portion of the Deric capital 
is the strongly projecting echin@ag Fig. 180, which is separa-- 
téd from the shaft by several annulets, or rather the row of 
leaves paintéd on the échinus and which forma continuation of 
the flutes, is closely encircled by these annulsts at its base 
The abacus is square, circumscribed about. the @cninus, Fig. 

181. . The breadth of the architrave excescds. the. upper diameter : 
Of the column supporting it, but is less than the width of the 
abacus, which, as well as the Seninus, is but partially loaded 
oF ig.) $82. The” architravs does not rest directly on the abacus 
an imperceptibly raised central portion being left to receiys 
it, that the angles of abacus are not loaded. Fig. 1863. Some 
capitals, like those of ths Temple at Paestum, hav® a second 
row: of ieavés bensgath the neck-bands, wnose points are aligat- 
lyr recurved. If the architrave were placed directly on the 
abacus, the capital would be unsymmetrically loaded, and the 
strongly progéecting angles might be broken of f.: 

Roman Doric capitals were perhaps partially imitated from 
late Grecian examples, no longer existing, and mere freely rep 
resent the ground idea of the Grecian Doric archaic capital, 
retain the adopted motive though without: strtetly adhering to 
its form, and vary the theme in manifold ways; the Renaissance 
followed thiga Roman mode of treatment, sometimes combining | 
forms resembling Ionic and Corinthian. with the Doric. 

The first essential alteration of the Doric wapital by tne 
nOmans consisted in lessening ita projection, giving the archi 
trave a breadth only equal to the upper diameter of the colum 
the ¢ 
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the Gchinucst then becomes of less. importance, its section appo 
approximating 2 quadrant, and the smaller. projection of ae 
capital réquired compensation in its increased. height or that 
of its necking, that the mass of the capital might not be redu 
ced tco much in proportion to the eclumn. he neck wag then 
ssparated from thé shaft by a bolder member, an aStragal wita 
small fillet, or a beaded astragal, and was decorated by ros- 
ettes, palms, Sic | the abacus being ornamented by a row of 
leaves oF a cyma. Sesides tne normal capital, two very fine 
forms have remained to us, oné from Pompeii, the otner from 
the Baths of Diecletian, Fig.184; the necking of the first is 
a flat curye, while tne cyma Of the other is not formed like 
an echinus but is composed of vertical leaves. Several kinds 
of capitals may bé composed of forms taken from different c2ap- 
itals, using two rows of leaves, and are suited to the most 
varied problems by their greater or less heignt, but lie with- 
in the limits of the motive of the Roman Doric capital. 

The Tuscan capital, Fig.185, restored in accordance with Vi- 
truvius, fs nothing but a simplified Roman form, just ag the 
Tuscan order is merely a reduction of a classic columnar orde 
to tne most esséentia! motives. This order wag much used in 
the early Renaissance as better harmoniZing with rusticated 
Masonry, and combined with that, it ia especially suited to 
fortifications, engineering structures, city gates, barracks, 
and massive ordinary buildings. 

The abacus of the Dorie capital projects its angles conside 
ably beyond the echinus, making its under side visible: the 
Romans decorated this lower surface by gunken panels, thereby 
weakening the angles, already in danger of breaking under the 
_toad.. If the abacus were made oetagonal, these corners disap 
péar, though the character of the capital changes, and it _ 
would appear compresséd and only suited to receive an impost 
block of the same form fhe angles of the abacus might be re. 
duced by making the diameter of the echinus equal to the side 
of the upper part of the abacus, and sO profiling the edge of 
the abacus that its square under surface would be circumscrib- 
ed by the echints. The abacus then loses its meaning aS a cor 
ering block and takes the character of a special support for 
Oad, Fig.186; the under side of this support must then bé 
agonal and pass from this into a square at top. All-these 
fofms of abacus have their meaning, especially when the capi - 
Yal recsivés vaults or arches, when a bracod mass is placed-on 
&@ proportionally thin support: tnis is especially true cf iro; 
sed: and cf ircn columns supporting vaults.’ 
\ Finally, one means of supporting the angles of the abacus 
COfsicts in @mploying some decorative motive on the capital, 
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Patten the precedent of the Renaissance, to fil the space bet/ 
ween. the @echinus and the angles of the abacus: the Renaissance, 
“/ used for. this purpose small heads of animals and mén, décorat-: 
- ed the. capital by. dolphins or. cornucopias,: gariands of flowerg 
er clasp-like voluteg,— @tc., according to the employment of 
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whic Sek ia a dhaces mL decide the HOLE 
' the abacus, since. mrad particular Sad ee giv- - 
ACUS a particular. character, 
the annulets separate the echinus fron the necking and were 
treated by Renaissance architects in accordance with 


er tr 
precedent of, theg capitad from the Theatre of Marcellus as 
stg, ‘and even as a Lesbian eyma ‘by Scamozzi. Fig. 188 
| of the. column may be straight or concave, or be 
changed into @ second row of leaves, like that of the capital 
_ from Paestum, or it may be straight and decorated by rosettes 
- OP pa m leaves; in ‘Roman and Renaissance architecture it ‘ig al 
eee always ‘separated from the shaft by an astragal and fille} 
| | of which other mjouldinge may be introduced. Fig. 188. 
“The classic. orders were ote @@ devised for post-and-lintel 
Y eta ion: when they were combined with vaulting by the Ro- 
- mans a very, troublesome ineonvenience arose. If the columns 
_ were connected by an architrave and arches were thrown across 
- above this, ‘the. architrave was not loaded and | 80 be@came unne- 
| eessary,; if it was omitted in the interior of a building and 
- Petained on the walls, the columns intended to receive the ar- 
ches were either higher than those attached to the Walls, Fig. 
_ 1980, or the arch required to be stilted; both modés of arrange 
x menty possessed. unpleasing peculiarities. 
3 Boman and \Renatssance architects hit upon the truly consist- 
ent though unmean ing expedient of placing above the capital a 
‘ffagment of the architrave, or sometimes a part of the complet 
entablature with ftisse andceornice. Aside from the fact that 
guch a ‘block of the architraye is méeaningléss, when the colum 
“and the lower part of the vaults are viewad diagonally, its 
mags appears ungraceful, heavy and unpleasing, this effect be- 
coming still worse with a capital of the graceful Corinthian 
type. The Grecian Doric capital is least ungraceiul, its 
widely pRadjecting and strong echip - way ye 
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CHAP, lI... COLUMNS. EA 79. 
broad mass; but the severity of this order is more decidedly 
opposed to the entablature block than are the more pliant form 
forms of Roman architecture. 

To place the imposts of arches and vaults directly on the 
capitals, as sometimes done in early Christian architecture, 
andwhich ts also permitted now, appears mest unfavorably of 
all-in free columns. The masses of the vault widen upwards 
from the impost and require an energetic preparation, and both 
classic and Renaissance styles know no other means of obtain- 
ing thig than by the awkward entablature block. 

ByZantine architecture made a virtue of nec@éssity by inser’ 
ing an impost block between the capital and lower part of the 
vault, also very heavy in form Yet in this ugly block, never 
mad¢ beautiful by the richest decoration, a motives was intro- 
duced, capable cf being developed otherwise. it is a support 
{inserted between capital and vault, which can itself be entire 
ly free from the forms oi the architrave and may receive a 
differént form in accordance with the special problém for 
whieh the columns and archés are uséd. According to whetner 
the arch or vault requires a larger or amller supportbh betwen 
it and the capital, this support will consist of one or more 
layérs, Whose differences of section are tc be arranged in ac- 
eordance with the difference of the section of the column and 
tne impost, and the most pleasing proportions of the massés. 

The support may properly be ercwned by a row of leaves or a 
cymatium, may be treated as a plain block, be flat, concave, 
with rosettes, ornaments, decorated necking, etc., or treated 
as a swelled cushion, and it can form tne transition from the 
round column to the square impost block, to play the part of 
an intermediate support. in the most varied way. Fig.191. Me- 
diasval architecture made the richest use of this support in 
accordance with the need of raising the base of tne pier or 
cOlumn. Even French and German Renaissance sometimes introdu- 
céd this support or used the classic 6ntablature block, echan- 
ged bY the omission of the architrave. 

If .a form cof architrave remains on the internal walls and al 
so 6lsewhere, the addition of this support is unnecessary; but 
it is always desirable to place the arches on the columns so 
as to connéct the mass of the impost with that of the eapital, 
and to have the support consist cf a sing low eourse of stons 
The support cannot be omitted in case of coupled columns, but 
columns attached to and projecting from the wall need to ret- 
ain tneir form of architrave, as walls do all other forms of 
the entablature in case these engaged columns be not omitted, 
for there is an ssséntial difference between a broken cornice 
and an entablature block in theclassic style. . For clustered 
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Wall columms, the broken cornice always has an effect as a 
mass, less unpleaging than the entablature block over free col 
umns; if the columns and capitals are entirely free from the 
walls, with a broken cornice seen in the worat way, or diago- 
nally, the mass resting on the capital will still be less than 
ior a column iree on all sides; this mass may prpoerly be leés- 
sened by not allowing the geison with its corona to project 
more than absolutely necessary at the points where the entabla 
ture ig broken, while it may project eisewnere as much as né- 
cessary, Fig. 122; its chief purpose being to protect the buil 
ding from rain water running downwards, and this protection 
cannot be had by a column standing free from the wall unless 
the geison projected on all sides like an umbrella, which 
would be very ugly. In drawing columns and the massés support 
ed by them, they must be represented from the most unfavorable 
point of view, or diagonally, tn order to decide on the projce 
tions and divisions of the mass; when one form of séction pas- 
sés into another, perspective ig not alone sufficient to give 
@ proper @dea of the proportions. This is especially true if 
not only the effect of tne mass, but also that of the outlines 
is to be considered, as in monuments, memoria] columns, church 
towers, étc.; it then being necessary to draw a view parallel 
to the diagonal of the octagon.e f, Fig.193, as well as a fron 
view a b and a diagonal one ec d, when a transition from tas 
"square to the octagon occurs. 

The two-sided lonic capital, whose origin is ag obscure as 
‘that of Grecian Doric, difters in principle from the Roman Dor 
ic capital only in that the characteristic volute-cushion is 
inserted between the abacus and e@chinus. The proportions of 
tne different parts evidently differ in the Ionie from the 
Roman Donic, and the individual motives also hays different 
froms, yet the ground ideas are the same, with forms but appro 
ximately similar. The prototype of both appears to be tracéd 
to a column criginating in the. island of Samos, showing the 
Roman echinus, decorated by leaves but without Tonic volutes. 
The abacus of the Ionic capital consists merely of an Ionic 
cymatium or Lesbian cyma, the necking of the column is omitted 
or ig decorated Like that of the Roman Doric by palm leaves, 
rosettés, and similar ornamental] forms, according as it resqu- 
res more or less height. Tne cushion is treated in various 
Ways; these being first referred to the front view of the 
volutes with their eyes, then to the side view. Roman and Ker 
2aissance architects really understood how to make the form of 
tne [onic capital beautiful, altnough one must admit that the 
naissance strained every nerve to perfect the proportions of 

‘® Ionic capitals. The reason for this is that neitaer Roman 
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nor Renaissance masters were acquainted with the more perfect 
Grecian lonite capitals. In the most beautiful, as those oj 
the Prepylsum at Bleusis, the cushion is nignest at its centre 
and its section diminishes towards the eyes of tne volutes, 
its front surface flat, with an enclosing border. 

In other capttals, as those at Bleusis, the flat surface 
treated aS a hollow, and in the ¢apitals of the Erectheium 
entire cushion is treated like two bands, placed one above tie 
Other and hollowed out on the front surface. The anglés bet 
ween the cushion and [onic cyma are sometimes filled by palm 
leaves. In the finer capitals, the volutes make but two com- 
plets revolutions around the eye; in the doubled cusnions of 
the Brectneiuh a not very pleasing duplication of the motive 
is produced by the doubled cusHions.. The capital from the 
ple of Apollo at Bassas is doubly abnormal, ior it has cushicr 
ch all four gides, whose centres are occupied by palm-leavss. 

Later capitals, followed by Roman and Renaissance alchitects 
treat the cushion as a mere mate A Bg & “epg on per 


Ital thereby becomes lower, 
the custon loses its distinctive Kupeaoberd 

By treating the cushten as a double band, the turns oi 
volute having free scope, the vaolute and the entire capi 
become high, making a necking necessary to s@parate it from 
the shait, as at the Erectheium. Renaissance architects somé 
times decorated the face oi the capital by acant hus ornaménts 

and gave the eyes the form. of rosettes. 

The facts stated here are evidently but reminiscences; the 
detail treatment of the capitals must always in relaity be .da- 
sed on a careful study of classicacolumnar orders, and requi- 
rés the most caréful consideration of new ideas. The side 
view of the cushion is always. formed as if firmly bound togeta 
6ér by a band, but the volutes are freelyideveloped on both si- 
des; several beaded astragals sometimes accompany this band, 
a8 at the Erectheium, the side of the cushbonibeing generally 
eovered by scalé-like, lancet-shaped or acantaus leaves, or 
Sven decorated by free scroli-work. Fig. 194. 

One of the oldést Corinthian capitals with two rows © 
that of the Tower of the Winds, even has a square abacu 
later capitals supported the angles of the abacus by 
scrolls. The square abacus has an effect too heavy 
tion to the graceful foliage of thé capital, and. a slight! 
curved form was therefore given to that of the Temple of Cety 
lo at Miletus; since very acute angles were produced by tais 
curvature, easily broken offi by the load, these were clipped 
go that the abacus was square tn plan with curved edges. F. 185. 
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“Gentre flowers of palm leayes do not project in plan beyond 
the angles of the square, so as to unnecessarily increase the 
dimensions .of the block required. If the centre flower is to 
be covered by the abacus, its edge curves outward at the angle 
and centre, Fig.196. These two forms of abacus were first us- 
ed on the Monument of Lysicrates and an antae capital from &l- 
| The. profile of the Corintnian abacus remains a slight- 
| trongly coved slab in Grecian, Roman and Renaissance aF 
a and is crowmed by the Ionic cyma; the astragal sep 
the capital fron. the shaft, and. retains in all these 
ie POM, of a plata or peaded astragal, connected with | 
a) Tnis abacus is 
decorated in eieher Rowan Paenapiea! ‘by a running orn- 
: vertical leaves, the so-called pipes. 
Bek peitoghee’ a ineer form. of corintatan-1ike 


Ay hee on ihe . Corinthtan eeteto ie. ne Giant sep- 
ed the abacus from the capital frequently, even for prac- 
tical Teas ns, as the bell of the capital was the work of a 
sculptor, while the abacus was that of a stone-cutter when not 
decorated; so the bell itself Was erowned by a slab, Which was 
circular, square or concave, according to the arrangenént of 
the Capital. . Tae abacus, placed above this bell-slab, could 
Bthen. be square or be suited to the impost of the atch, somet {i - 
eg. polygonal, sometimes circular, or could take a form compo- 
sed of polygonal or other elements. The medigeval Corinthian- 
like capital algo received a second innovation for practical 
reasons, wortnay of imitation frequently; it. is not wrought 
from a single block but of. two layers of stone, -@ach of the 
two rows of leaves having its onw bell-slab, so that the lower 
bell does not appear so much s@parated as in many elassic caps 
_ Gothic architecture frequently developed the abacus in accor 
Hance with the principle just stated as a kind of gupport, its 
base set so far bening the greatest diameter of the capital as 
to. avoid any projection of the support beyond the bell. In me 
Hiaeval vaulted construction the angles, leaves. and . buds of | 
he capital appear léss like organic parts of the capital, bem 
pent downwards by the load, or whose upward growth is Hindered 
BY: the abacus, than like par tw indteating the direction of the 
riobg of the vault, or Jtike light garlands, that seem to have 
sprung {rom the fully organized structural mass as a necessary 
express 10n of its nature. 
dust as the [onie capital accents its two directions, medias 
val architecture introduced the motive of grouped corb cae to 


ad 
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Senphasize. the directions, and which are supported by a separat 
@apital, or spring directly from the support, and can carry an 
| “entablature of the springing block of Peyatal arches, and not 
“only clearly indicate the directions but also léssen the® spans 
-Fig.188. The Renaissance afterwards took up this happy motive 
and sometimes treated it in the most graceful way in accorad- 
ance with classic decorative rules. Heads, acanthus leaves ad 
and. other forms. ‘porrowed from classic modillions, may be app- 
De ee forms: as el gta and decoratively ‘Se eiel 


c ¢ Sis always have. interaect ing Hritted of fiat sect- 
uryature s uitably ending at top and bottom, while ilu-- 
Tonic and Corintatan colums are always sSparated by 

ar nie Le gibi or (nes section, tne latter 


fe teh hand cw deh a ypedta: to be a aoe poi the 
by small mouldings on its edges, or by a bold annular. 
Fmoufa inet ens: projections of the small mouldings should not. 
hen exceed the lower diameter of the colum, so as to be adap 
PLed to ‘the uncut blocks, But strongly projecting annular mout 
dings, favorite. forms. Dg cle mediaeval architecture, signify that 
the. ‘column ts compos'ed. of three pieces. Profiles of such anny 
lar mouldings, which personify a powerful swelling of the 
shaft, may “be. ‘formed variously in accordance with the materia} 
the. proportions, and. the decoration intended, Fig.1998; their 
profiles, height, ‘tight or heavy character, ‘depend on circun- 
) gtances” and. the amount and quality: of tae decoration, wnieh 
| may. be represented by a row of. leaves or flowers, a rope wound 
around the colum, a band get with precious stones, or a band 
with’ heads or hooks. for suspending, garlands, etc. 

aie broad band wound around - the cclumn may be décoratéd by any 
tina like pattern as) ornament in rich decorative work, and the 
shaft itself may be covered by all. kinds of ornaments in color 
ior. reliet, scale-like, tapestry- -~like carvings, . net -work, scro] 
work, or “guspended ‘ribbons, garlands, and symbolical aeesador= 
P18, whieh conceal the base of the column. The nenaissance 

Was fruitful in an inexhaustible wealth of the most beautiful 
decorative ideas, ° affording tan y ag athe of Oe paths iad déc- 
orated shafts of columns. 3 | 

? --¢. ‘Bases of Columns. 

The simplest form of base is une Tuscan, which merély;con- 
sists of a torus or a base moulding instead of a torus, the 
‘plinth, and a fillet with a cove forming the transition to the 

P shaft, Fig. 200, The richer Attic- tonic and eee thian bases 


Base sl 


mts mee 


ow 


ie CHAP. ble COLUMNS. | E. A. @A. 
‘retained normal profiles: of Roman type in the Renaissance and 
Reon tas gcarcely now bé displaced, Fig.201... They fulfilled tnet 
‘their purpose in the best way, and are readily decorated by or 
Cg elements Lee mean the fixedness of bhe es aah in 


eae pire hi 
ie sitet akin e one of the arotiie of the pee haw 
we be justified, and may be developed patrly by sim- 
andy partly by increasing or diminishing 


etions” and heights, Fig.202. These modifications 
ee poiealiy apis on the postition of theacye, 


bo eee and che base may be low when 
fro above; for itv is evident that the height of a base 
viewed in th e direction a, Fig. 203, would appear quite differ- 
ent whe ein the direction b. 
Just. Peete te of the Doric. abacus” overhang - ‘tne echinus, 


gpace nag between the lowest torug and the“an.- 

‘ ‘ine plinta, in the norm), classicubase, gO that the 
&- Mediaeval architectur 

bile these ester wien! corner eaveat or sougnat to reduce 
se ee the. upper edge of he plinth, by cutting 
ts_ 3 E rote, the diameter of the lower to- | 
eh de abr Sore pie or. by combina 


tals monly forms. eet diapous ls in combinat fon with oth 
ers, whose changes of secticn do not occur gradually but gud 
denly, Was a great. favorite in later mediaeval architecture, 
and thus created a@ motive ‘that. may often be used, and is very 
suitable. for cast metal, iron. architecture, and wood - carving. 
bad da. Pedestal of. ‘the. Column, — ye ks 

Roman and_ Renaissance architecture. felt a ‘naturel necessity 
of introducing other features in addétion to the normal ones 
ef the. orders, that should ‘be mere perfectly adapted go the 
treatment of buildings of several stories; placing one order 
above another, the .great projection of the lower entablature 
eoncealed the’ bases. of the columns placed upon it. Pernaps 


the windows used , Pequired, @ certain Ni a Of wall between 
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tae: windows. required a certain height of wall between them and 
the. eornice; to make the base of the columnvisible, it could 
be placed’ on a separate pedestal of equal height with the win- 

_ dow sill, ‘Fig. 206. But this and its cap must now find. room’ 
between the base and the top of the cornice in accordance wtih 
the> tolerably normal proportions of the orders, which varied 
arion is. corte, in limits, the diameter of the column, its neight 
“ete. bi g the dimenstons” fixed in advance. The scale of the 
7) ¥ was fixed, that. sof. the Jower story with its heav- 
ee pogonaens, on fie 7 ques: scale ot the. lower ste 


“the Het git. of these pedestals 
thet of the. entire story, or about 1-3 that 
its. capital ‘and base; the widta of the ped- 
st he base of the olla? should not be 
tO ft the ae of Moe base, as this would 


a cap, and 
pe cence with tne ‘aie by ‘bupport ing an 


ed, Peas baa Corinthian, decerilne to the precedent 
of elaseté pedestals, Figs, 208, 208 a; a separate necking was 
als gometimes used, as_ by Vignola. The band is usually the 
—prineipa member of tas cap, though it is sometimes the trans- - 
itional member, ee the: Areh ee Constantine cake that of Sepa 
_timus- ‘Severus, Heyy | 
Phe richest form of aaeatay was ‘devised for ‘the Composite 
“order. Although the. Composite capital, Y ee a? monstrosity, teres 
“no importance to Qs, and the essential difference between th 
Corinthian and Composite entablaturss congists only AE So a 
Ot: ‘bothamodillions and dentils in the latter, which is but lit 
tle aiter all, we shall not be afraid to borrow the richer 
forms of the Composite pedestal, when necessary. Fig. 209. 
Pedestals aro important as bases of, free-standing monuments, 
on which something is to be placed, even more than for eolumns 
they tnen become colums or s&pports of an elevated object, 
and in this Way, both classic and Renaissance styles employed 
pedestals for columns and supplied them with bases and caps. 
In massive arrangements of piers, such as are required by 


vaulted 
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or “CHAP. 11. COLO E.A, 86. 
‘Vaulted Meanituet ton a, especially in ‘mediaeval churches, the 
bases of clustered columns and piers should be treated as mas- 
give base-blocks, which, with gradually increasing breadta, 
‘distributes the pressure of the pier over tne foundation, The 
(ofisets of the courses shouid be. softened by any transitional 
forms, the lower course should. sometimes be formed as @ bench 
scat, Fig. 210; where a  86at “ee eeeialy it affords the- 


ae “GaprsRaaiermne Brent : Me 
word Pier denotes so many Gteterent. gina: that it ts 


eh possible to give an. exact definition; it will here 
peters to nese vertical aa pede: whieh are not col- 


cheese. have this. an ‘eommon. with Colina, ‘that they are 
to support a load and transmit its pressure to the 
n; like eolums, they. require a footing, a bas®, an 
Eo iiicn untaees: for. ‘eolums, the capitals and bases 
Pansition between the form of theppier and those-of 
Be the section of thepier is al- 
I reference wo the archi tecturs| de. 


eat lassie orders 1 were generally’ concerned with only fpee- 
standing or compound piers. The Grecian ‘Dorie style gave wall 
piers an. abacus, supported ‘by. ‘ae: Doric half-rec urved row of lea 
ves. and finished at top. by a small crowning moulding; the cym 
| (hawksbill) was. connected with the pier bya necking or a 
: ‘few bands, or exceptionally by an. Toniceucyma, supported by a 
‘beaded astragal, ‘Pig. 211,- ‘as in- ‘the: Temple of Nemesis at Rham- 
‘nus. The. base consisted ofa simple projecting plinth, or a 
Teyersed base-moulding. _ Slight variations’ in the forms of 
‘these capitals evidently occur | in the few rem ining exampl eg, 
each individual ease ‘being edge ied in harmony waa Bre. entire 
building in which it is found. | 
The pisr-caps of tne ‘Tuscan ‘ovd er of the Renkianunce masters 
are partly very simple as in. Vignola, paratly richer and 80 
‘profiled that the corona predominates, Fig. 212. Roman and Rea 
aissance masters profiled. the Dorie pier- capitals ain’very gim- 
flar. ways, but ugually left the base entirely simple, congist- 
aner ofa single offset with or without a transition moulding. 
‘The Grecian Tonic order introduced characteristic forms: cf 
fanbae: capitals in most important remaining examplés, ag the 
Erectheium and Temple on the Illisus, also inthe Propyleum’of 
Temple of Minerva at Priene and Temple of Apollo at Miletus. 
The two first consist of a band and necking. between which were 


inserted anionte 
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Ynsera ed. an Donic cyma, above this being a Lesbian, with bead 
ad astragal,’ Fig. 213. The necking was décorated a palm leav- 
63 and separated from the shaft by a- -sma11 beaded astragal. 

The two last are.the so- -cal led *canopy-capitals',, but to ap- 
prove their form and restless 2 ead waa one mast be a blind 
enthusiast for. Grecian antiquity. ae . ) 
@ Grecian Ionic fo 1B ‘ 

‘Roman and Renaissance Tonic Lata penta of lek as Pich- 


: pak 


ay Boni ded ae el 


to. us, ‘and we can more patty {elie the Setar. 
sth egal) patne to restore the ideal of Ro 


thus. peat rmeee ve) 7 Ler ee ‘to. ‘the eked ice. cpani on! of 
the pier; Renaissance masters used similar forms,or impogt cap 
_itals for piers supporting arches, which differ little from 
those of the ‘onic or Composite order, chiefly in posvessing 
a Picher ornamental decoration than the latter. Figs. 215,218. 
‘The bases” of small piers, like window pilasters, or those 
used néar canopied niches, were more simply formed in Roman 
and Renaissance architecture, and the mouldings were reduced 
to their possibls minimum, or if the decorative treatment was 
- pefined-in. accordance with the material used (marble, bronze), 
and the postion of the small piers: or columns, the surfaces of 
. the pilasters were decorated Dy: delicate ornamental work or 
tftalaid work, of small colucna were. treated as graceful candel- 
abra, wh 1ich is quite jus iable, especially in decorative 
_works.. The forms of such inor. architecture are of importance 
in the composition of. monuments, reredoses, and similar arti- 
“cles of furniture, related to architecture and furniture, In 
art. works, according to. the. principle retained throughout the 
entire discussion, only the Typical of architectural forms pos 
863s 83s meaning, while detail forms require transformation and 
finer treatment, ccrresponding to the purpose or was furniture 
and ot her objects. ‘es a ge a aD 
| Bak Compound Piers’ aiter ‘the Glasatcal. 
Several modes of forming groupe of piers result from the 
Plan of an aprtmenta and may be arranged in a few typital mot. 
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ives; 1, two cr. more pierg form a group of elements of equal 
height; 2, they form a group of, elements of unequal height, 
Fig.217. The following ground-motives practically result in 
both cases; a), two piers stand besd@e each other; b), two are 
one behind thé other: c), two make a right, acute or obtuse 
angle with each other: d), several piers form a group. These 
problems occur on facades as well as in interiors, en aes 
lintel, and in arched construction. : 

If several] piers are connected in a group of fixed height, 
each ons either requires its separates, capital and base, and 
@he piers may then be detached from the wall,afiording suffi- 
cient space for free developemnt of the capitals and basés, a 
eommon plinth and a common abacus may also be added to thess;: 
or, the gapitals and bases cohere and form a compound capital 
-and compound base in which reentrant or projecting angles. 
sometimes require transitional ornaments to fill the angiss, 
sQ that the group really forms a whole and does not appear to 
be merely an external combination. 

Transvsrse connections are not only proper, but in many ca- 
86s are necessary in compound piers at about one-third or one- 
half their height, in order to properly bodn together the dif- 
ferent coursés of gtone, each composed of several pisces; this 
is Gspecially true of brick piers, in which a bond stone must 
bG Cccagionally inserted. One of the finest examp!és of trans 
versescconnections is to be found at the angles of the court of 
the Canecellaria at Rome. If the pisrs of a group are of uné- 
qual height, two cases become possible, the capitals and bases 
Of the projecting portion extend around the other, Fig. 212,a; 
or the pler-caps and bases of the receding portion die against 
the projection a. The projections of the cap and the projeéct- 
10n Of the pisr must be so arranged that tnis abutting of the 
mouldings is possible, Fig. 219. As the cap of the lowerpier 
must be included within the solid of the projecting one, the 
Cap Of the former may extend entirely across the pier as a 
course of stone, breaking the projecting portion as a band. 
But this band may remain smooth: or the lower mouldings may be 
brokén around the central pier, supporting a smooth projecting 
band, against which the upper mouldings abut; or the upper 
moOUldings may extend through, only the lower ones abutting ag- 
ainst the central pier; or the entire cap moulding may be bro- 
K6n around the central pier, Fig.220. If capitals are found 
at thres diffenent heights in a compound pisr, one should take 
care that the cap of the lower pisr abuts agains the proj ect- 
fon of the highest, Fig.22), and the courses corresponding 
tnese capitals could then. only break the highest pier as smoot 
Bands; any otner arrangement would be somewhat disturbing. 
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oh view ‘anid spp hia admission of Jignt into tne 
nied piers may therefore be in part replaced by 
‘ “UATE causes ase. difficulties; oné must 


Larter or three- 
If one deci- 
require fixed | 


| ap, os ‘make their ratio of height in 
wg pedestals ieevenye the eg lie it 5 a hap 


) the pier, not replaced by. edlumia. If differ 
bbe | a Laos as the compound pier, another 
and it 

Thess 


‘ eat KG) 

Bl consis ent ‘egult, hela ersating a kind of Renaissance, 
as far removed from the coercion of the classic as that of me- 
diaeval architecture, or {Pon Gotnic, the most extremes phase 

of ita development. — 

ee 3s Compound Piers after ‘the Madd seve 

. ‘How may the problem of mediaeval vaulted construction be ‘30 
Red by a ‘treatment of the piers retaining everytning worthy in 
. the forms of classic architecture, working in the Renaissance 
| spirit, but freed trom the restraint of the classic orders, so 
far ag tney cannot now satisfy purposes for which taney were ne 
F not intended? Take the géneral case of a space divided by: 

p piers, each bay of the plan covered by a groin vault, witn tne 
| eonditions that the pier must occupy as littie space as poss t- 
bre, | the ribs and arenes of the vaults be completely separate 
at their imposts and mot intersecting; 11 we support the side 

arches by semicircular projections, the total width of the 

: ad will not be less than if tnése projections were rectan- 

gular: the supports of the ribs, tf rectangular, would appear 
too. mseive in proportion to tne ribs, when viewed diagonally, 

for the moulded ribs would then roesde behind the supporting 
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“Bler. We can, then make the proj éction 8" rectangular unasr the 
“side archés and r ind bensath tne ribs, tnereby erat Mane an 
arrangement, allied in. form to tne Transition styte, tne more 
Teadily if we make ‘the crowns of the arenes of equal or approx 
imately equal height, which requires different neights for the 
springing | points of the supports. The rectangular pier ole 
_ be treated like a classic pliaster, put the semicircular pié 
“supporting the Pibe” aré not in any way, to be considered as 
;cOlumns their proportions ‘being entirely distinct 
“sotaree; oe, are. and remain round pierg or ease 
: eae 


to ode the ee ougibis space and 
AY lf the pier or tne plan of its toad 
ically about two axes, it may be replaced 
glen column, dt ite capital ike 80 formed as 
Re Lf this 
F out a ingle axe OnLy. the Ses may bea 
unequal coup! ed columns, or may consist of a 
1u Fig. 224, whenit is to be remembered 
toult to transmit a uniform préssure, or 
the séctional areas of the different col- 
ly but one column. eee thej load, the 


ly or not at all jloaded. The round pillars 


a eat diminished, or fluted, not be- 
a Bere of pega col unne of fixed proport- 
In all forms of 


by ees hove the Gea go thaw the section of 
Woes is. not composed of arch and rid 6 eh ae int- 
aod reduction of the section Of th 


a cdag a: refined ani’ comp] ex vibes of stone- Fe ting 
not understood, “the. pibs and arches were necessarily sspa- 
fa from: each other ab ve the impost cap of the pier; it 
ss fifst became known an the best Gothic period how to allow ar- 

ehes to intersect at their lower ends, so a8 to require tne 
smallest possible space on their support. Three cases then 
became possible; » the extreme outer points of the ribs and arch 
€s were. equidistant from the’ axis of the pier, or. the arches 
or else the Pibs, projected more than the other members. F. 226. 
The simplest arrangement for both appearance and execution 
pe that where the ribs and arches unite above the impost to 
form: a - polygonal pea? -block, Fig. 2268, which shows the séect- 
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"fen b reduced to its minimum. If the ribs are smaller than tk 
the arches, the polygon has alternately equal sides c, and as 
Sach stone above the impost is to be wrought from a rough bli 
block of square plan, to save material, it is best to keep the 
“number of courses between the impost and the lower youssoirs 
Of the ribs. and side arches as small as possible, and to allow 
.. the ribs” to project so far from the axis of the pier, that 
thet sections may completely fill up the upper square a bed 
he rough block, Fig. 227; the cap stone of the pier will 
then be square, _1f the ribs and arches are to project asligr! 
as possible, to peduce- the support to thé absolute minimun, 
they should spring froma square capital as in Pig. 228; but if 
we Wish. to separately develop the arches, reducing no ribs on 
ly,, the abacus of the capital might be square, Fig. 22 To 
place the most. distant parts of the ribs further from the axis 
of the pier than those cf the arches, would be incorrect; not 
forgetting the case where the ribs and arches have equal radii 
and equal heights of imposts and crowns in avault on a square 
' plan. A peculiar form of vaulted construction would then be 
develcpéd, with very deep sections of ribs, cross-shaped and 
' strongly projecting capitals, which shculd be treated as cor- 
» bels, if they are to, be placed on small supports: such con 
structions aré suitable for mixed tron and stone BORE Lbiet ton. 


Chapter 13. Entablatures of Stone, Wood or Iron. 
T.. The freatment of Entablatures. 

The bearing strength of entablatures increases in proportion 
to the square of their height and in direct proportion to thel 
width: the spans of the intercclumniations then-depend on the 
sectional area of the entablature, but chiefly on the resé&st- 
ance to transverse strain of the material employed. 

The clissic styles treated the architrave ag a simple~beam 
with a projecting margin, Fig.230, or it was composed of two 
or three courses crowned by a cymatium, the courses separated 
by &@ beaded astragal or smaller ecymas. ‘The under side of tne 
architYrave was smooth or decorated by painted band-like pat- 
terns, but in Roman buiidings it was generally ornamented by 
sunken panels, or band-like sculptures, Fig. 231, the latter 
commonly enclosed by cymas and beaced as tragals. If the lower 
edge of the architrave appeared too broad, its centre was deco 
rated by a moulded or ornamentéd band, and it was thus divided 
in two halves, Fig. 232. When the architrave was composed of 
two béams placed side by side, the under edge of each could be 
decorated by simple sunken or ornamental panels, or tnese 
moulded sunk panels could be symmetrically arranged about the 
eéntral joint, Fig. 233. : 


« SCHAP.: 13. ENTABLATURES, BE. A. sia 
Wooden beams have been treated fully in considering the con- 
peace fore Of ceilings, and it only remains to briefly mention 
| bPussed. beams or girders, which play an important part in 
bPidge construction; whether of wood or iron, lattice, suspen- 
sion, OP supported by piers, the: supporting lower and upper 
‘members are connected. by stiffening members and are so fasten- 
ed together, that the girder becomes an inflexible whole, like 
-a@ Poof truss. _ Everything said of visible wooden and. iron roof 
; struction is also applicable to the congtruction of girders 
ally the general law, that in engineering construction 
urge | vlé, the esthetic solution of the problem is to 
@ sought in the platnest and clearest construction, and not 
fn: a paltry ‘treatment cOf details. _ The recognition of the ext- 
ernal ateae ae of a Pee feet construction aS being es theti- 


\Glaesic Grghi tects: eae the Gnouubet one of the intercolun- | 
niations and their heights. on the lower diameter of the eolum 
and fixed. ‘certain normal proportions, | that were ee or less 
binding. Such: norma) ratios can evident ly possess but a limit 
ed. Value, for the clear distancé between the upper @nds of the 
columns, or tae actual span of the. architrave, chiefly deépénds 
On the resistance of its material to transverse &train. Easi- 
hay fractured marb le required the eebumns to be clesely set, 
bough gtone. ‘permitting them to be widely spaced. Since classé 
columns had normal proportions of height, the Doric erder c 
could have proportionally wide. intercolumniations with low, 
but must have narrow ones, with very acs columns; for ii the 


nt ame she ae without DG sinc the actual ‘Span of the Prcitt cay 

The Ionic and Corinthian orders, as well ac those having pea 
@stals, always appear to have proportionally narrow intsércoli 
niations, their height being great in propor taen te the lower 
‘diameter Of the column. “ae 

nt pe tae) Wns a= @ and Cepings of Girder Bridges. 

Piers of most girder bridges andvof similar structures are 
usually strong wooden trestles, or masses of masonry, or are 
more rarely iron structures, that serve as the supports,of th 
bridge girders. According to their arrangemént, ph ee ape et tk 
cr abutment of intermediate piers; they consist of a base, th 
| bady of tne pier, and the cap or coptng for roger ing the vd 
bridge ster as bids serve for piers of bridges across riy- 
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erg. or those of viaducts or aquéeducts. 

yas base always serves as a firm and broad foundation for 
the entire structure, and bridges over rivers or. arms of the 
fea must be so constructéd with reference to the highest and 
lowest water levels, as well as the flow of the tidés: it sel 
vesvas & Wave and ice-breaker, and has its peculiar form, ada 
ted to the purpose, Sand may be provided with a coping, or may 
be prepared to receive the body of the pier by any stitabls 
tvansitional form, the, entire pier being diminished upwards, 
pertly to save material, partly to prevent obstrution to the 
psSSage Of the water, and in many cases to avoid loading the 
foundation too heavilyy it aiso always looks better than if it 
Here not diminished. The transition from the base to the bod! 
of the pier with its projections at sides and ends permits th 
most varied changés of section, that exert a pleasing influenc 
on the form of the pisr. Mediaeval architects well understocd 
now to efifcetively treat these projections, which serve to 
omeak the force of the water, sometimes building chapels on 
‘hem, sometimes furhkishing them with platforms or balconies, 
accessible by steps, for giving aid to sailors or preventing 
logs from striking the pier. ms 

The basé of the bridge-pier and ite projecting ends were not 
-Ohstrueted with reference only to a pleasing effect, but to 
2reak the waves, to admit of the tse of the plainsst, rough 
‘CcK-faced ashlar, and the strongest) mode of anchoring the 

tones together by iron cramps; when, such ptersheads were pro 
‘ected by iron-work, they have a fine effect. 

The body of the pisr is often wanting, the girder being pla- 
e@d directly on the basé, which ig then crowned by battlenent 
or a& vower, a pedestal supporting a Statue, a group of statue 
i through-pier which serves to conceal the junetion of two 

Pidge-girders; the body of the pier sometimes rises from 
ase, leaving a bold offset as an abutment for the struts 
fooden abutment bridge, Fix. 237. | 

The coping beneath the bridge girder serves as a block 

fS support and as a cap for the pier. ° It should have a 
projection where it receives the gtrder, for the first; { 

née latter, it must have a bold cornice, Fig. 238, profiled ir 
srious ways, according to the.character and arrangement of’ 

is bridge. , 

The corbellings at the top of the pier, anglé@pprojections, 

wer-like additions, towers, and other structural motives for 
@ereloping the architecture should be used when possible, in 
orier to make a truly architectural work of the simplest and 

& economical problem of bridge construction. 
16 abutments at the ends of the bridge might réceive 
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CHAP. 13. ENTABLATURES, EB. A. 84. 
rand more pleasing architectural treatment with known afrchi- 
6 tural motives, tnan is usually accorded to thém They are 

ually only terminating masses of masonry, to resist the pres 
ure of the @6arth, such as retaining walls, their external ap 
Garance being principally deépendént on the kind of masonry. 
special @mphasis shouldbe laid on a transision between tne 
butment and the bridge girder, because the unpleasing junct- 
on of the girder and pier-is génerally-negleécted. Corbélling 
8 a valuable esthetic expedient, and the hard interséctions 

f horizontal and vertical lines at the end of the bridge 
hould be broken by flights of steps, Fig. 240, pendentirvs 
auilts in the angles with the side walls, Fig. 241]. angle tow- 
rs, Fig. 242, buttresses, and similar motiyes. This hardnéss 
isappéars in arched bridges, whether built of masonry or mere 
y bridgé girders of curved form. 


Chapter 14. Arches Above Piers and Columns. 
I. . General. 

Fixed rules for proportions of arcades cannot be given with 
ut Pegard to toe purpose for Which they are employed; tne ef- 
ect of the arch will be the more powerful, the greater its 
adius, and the smaller the height of its abutment, Pig. 243; 


t will appéar neavily loaded and weak if tne arch be too thin 
izgntly loaded and clumsy if, it be too thick, Pigs. 244, 245. 
Phe form of the arch has to us something peculiarly character- 
‘tic through associated ideas; segmental and elliptieal arches 
of low risé seem to be depressed, Fig. 246, and this chafrca- 
Cer of depression corresponds fully to the arrangement, wheres 
supports of the arch ars low, ag in low halls or bridgés; 
is mors or less opposed to use for Prooms..cof considerable . 
1@izght and to spans on high supports: the dé@presséd aPch, whet 
16r s@gmental or elliptical, only looks well as a discharging 
aren, when the arch merely serves its purposs without raising 
he guestion of its pleasing appearance, Fig. 247. Its stabil- 
ty is increased and its appearance becomés more pleasing, if 
s depth be increased towards the abutments, Fig.248. The 
liptical arch of low rise is fully justified when of small 
in betwéen abutments, which serve as corbels, Fig. 249. 
tments may then be replaced by supports or corbeis of 
nt forms, which likewise support the elliptical arch, 
The broken segmatal arch may often be used, fig. 251, 
strictly only a pointed arch; the. broken Oval afret 
very elegant effect at other times, as it surpassss 
and elliptical arches in pleasing effect, if 
‘8S Bpan, or 1-3 if its cruvature be as regular 
etFeul arch always appé@ars pleasing if 
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CHAP. 14. ARCHES ABOVE PIERS AND COLS. E.A, 96. 
‘ends are not concealed by a projecting impost cornice; it 
Suits anY preportién between its span and the height of its 
supports; it may spring directly froma footing, its piers 
tng omitted, or it may be placed on very high supports, with- 
out producing a disturbing effect, though a pointed arch is 
more pleasing in the case; it may be strongly stilted if neces 
sary, 60 that it is usually better suited. to all cases than 
any other form of arch. 

The pointed arch is least adaptea to the case, when the ver- 
tical direction is to be sspecially accented. Various ee 
ura! méthods fer determining the radius of the pointed arc 
were known in @he Middle Ages. 1, The radius ts 2-3, 3- ae 
5, Or n-(n £ 1) times the span, Fig. 252. 2, The radius is 
hypothenuse of a triangle, whose sidés are to each other 
Pee ty eee ri, On 1 + nas 3,0 The eentres, ofthe arch are 
found b¥pprojecting the angles of the polygon on a dtayonal, 
Big. 253) 4, The centres are found on a diagonal ofmtas poly- 
gon, the pointed arch passing through two or three an'slés -of 
this polygon, Fig. 254. All these methods have the sole purp- 
osé Of aiding the enlargement of the pointed arch to full siz¢ 
oe obtaining exact work in stones cutting: some possesed spéc- 

al advantages in the construction of forms of tracery, while 
ee were but trifles. It -‘would be well practically to fix 

the contres of the parts of the arch, pointed or oval, by some 
definite.rules, to lessen the labor of drawing them full size, 
Compare constructions of Fig. 254 a. All kinds of combined 
arch forms , Fig.255, like those preferred in mediaeval and 
Mohammedan. atchitecture, in Netneriandish Renaissance, and és- 
pecially those composed of concave and convex curves, havé no 
structural but only a decorative value, and should therefore 
be excluded from structural designs when possible, being . 
to the domain of decoration, where they are justifiable. 

smal) doors or windows, cellar openings, narrow opsenings 
Walls, covered by a single stone, also sml! canopies or y GE 
ings Of niches in walls, may well be finishedbby arened forms 
eombined in the most varied ways, while the same forms would 
not be atructural, when used on a large seale, and shculd be 
ae eed On that eoaoint: 

The ee arch requires an inereéaged depth towards 
abutments @o increase its stability under a greater load; but 
the pot fat en. arch requires this increase towards its crown, Fi, 
206. To a knowledge of this fact, we owe th® feeling of repos 
arising from an assurance of a eonraat mode of ecnstruction, hk 
in seeing one of theses two cases; such reposs would scarcely 
be felt by one ignorant of this, since the associations of the 
idéas here considered would then be wanting to him. An aPreh 
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fed CHAP, 14,.. ARCHES ABOVE PIERS AND COLS. E.A. 97. 

of low rise can Support only a proportionally light.idoad, but 
@ pointed arch can support a heavy one; nencs, on an agssocia- 
tion of ideas is based the visible need for a flat areh to ap- 
pear lightly loaded, and a pointea one heavilyyloaded atitne 
centre. When attention is not paid to thesé@ considerations ua 
pleasing effects are produced. 

It is generally true of forms of section of arches, as sta- 
ted for side-arches, that the profile of the archivolt may 
change ite-charactoer, Fig. 257; 1, aecording to the depth of 
the arch;, 2, according to the projection cf the arch from the 
face of the wal 1s 3, according to the desired inclination of 
the spalyed surface for affording admigsion to light and touch 
ing the, extreme projections of the profile. 

& Arched Bridges. 

Arched stone bridges require the impost block to be made 
¢learly prominent by a horizontal incision and a clear treat- 
mé6ént Of its abutment. 

The impost’ of thé areh will often also be the coping of 
pier, or if the pisr be wanting and it coincides with th 
the coping itself forms the impost: the areh otherwiss SE 
drisectly from the foundation of the bridge, making an in 
cornice unnecsssary; For reasons of stability, the lo 
Of the arch should be built’ with horigontal courses fom 
half the rise of a semicircular arch, or rather.more in 
elliptical arehz and about one-third that of a pointed 
that is, a wall bass gradually wtdens upwards Hes is formed 
corbéelling out the separates courses of stons, and the arch 
presses against this as an abutment This abutment mass shot 
should differ from the arch itself te material and structure, 
and may be made especially prominent, Pag. 258. At the game 
time, the principle of economy will ge snerally require,.that tc 
characterize the abutment, it must be dress smooth, if the 
arch is built of rock-f faced ashlar, or that it be marked by 
bordering members, coats of arms , emi lems and oOtne: Se 
expedients, if the: arches are dressed smooth in city bridg 

Tae seymental arch always requires a skew-back normal to nies 
curye, and has. a bad effect if it abuts directly against tne 
coping Of a support, ig. 259: if the arch ic not bordered 
moulded» members , Ae does not appear more ugly, than : 
borders are compos Of horizontal headers, or 
cach other, tesa? the intergect ne is especia 
& corbel. “The first catia! joint of tne segmen 
atés it from the skew-bs 2ck, wPro ahd from a s 
horizontal] Nala and may be ‘ked by a ola: | 
serted: slab: the skew-back itself may be formed 


sma] ] bridges, Fig. 260. 


: CHAP. . 14. ARCHES ABOVE PIERS AND COLS. BAA. 98. 
a: It the se@parats bridge arches spring from separate skew 


5 


Sacks , oY the piers are of: Aa sa Width, a small arch may bé 
, inserted between tne ends of the main arches, to save material: 
sr 


“this eccurs in the Ponte dé Qua bee jap , Rome; the end piers 
may also be broken by gateways, or outlet openings may be le 
feft above the abutments to carroy ofi-water from bridge way. 

If girders of wood or iron in form of arches be combined 
with piers of masonry, the piers should have proper abutménts 
for the girders, and these sneuld generally be skew-backs, co-~ 
inciding with the radius of the arch at ths joint. 

te 3. Covered Bridges, or witn Buildings. 

If the bridge is covered by a roof, the structural ideas re 
sult from the arrangement of its supports, and of tne bridge 
pliers on which it rests; Yo not load tnebvridge too heavily, 
the construction of the roof should be as light as possible, 
and the spans between the supports asa great as possible: thes¢ 
rules disappear at the piers themselyés, where a grouped ar- 
rangement of columns is desirable. From tnois idea results the 
arfgangement Of pavilions, twoers and portals on tne piers of 
the bridge, and open halls over the bridge way, suth arrange- 
ments being carried out in the most baried ways in the few ex 
isting examples. 


Chapter 15.. Buttresses and Flying Buttresses. 

Buttresses are either incerésased taicknesses oi walls to pre- 
vent their yielding, or to regist th rag f vaults; their 
nature its identical in both cases : ll can only yield 
sidewise to a force acting in that di Le at an anglé wi 
tne wali; it is immaterial whether this re@ is produced by a 
vault or not.. The buttress Fig. 2 WUE aeeoh bS arranged ir 
the same direction as the force, whether perpendicular or ob- 
lique to the wall; if two or more Ss Be on the wall, so 
many buttresses must be arranged, one opposed to .each forces, a 
or, ag the forcesmay be combined in a singls resultant, a sin 
gle buttress may oppose thig resultant force. The force act- 
ing against a wall may be distributed over its entire surface, 
as an Sarth pressure, or it may act at one or more points: it 
would tend to slide tne entire wall aidewise in the first cas¢ 
in the second, to overthrow the wall or bend it. 

If two or more forces act against a wail, the construction 
of a buttress simply consists in connecting the folate of amp 
application of the forees by a rigid body,then applying to 
this body a force having the same line of action and magnituds 
a3 the resultant of all the forces it equilibrates. 

The force F, Fig. 262, suffic&ként to move the wall sidewise, 
is proportional to the weight P of the wall, i.6, to the pres- 
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ag: CHAP... 16, .° BUITRESSE R.A. 98. 
sure it exerts on its foundation, and to the coefficient of 
friction f of the Materials of the wall and foundation on eact 
other: thus, oF. -- Py x f, P -- P-» f, f -- F-+ P: the area and 
“f6fm of the bearing surface not being considered. The more 
firm, solid and heavy the Masonry, and the rougher the bearing 
surface, the less danger of Sliding of the wall. | 

As for overthrow of the wall by the force k, this force is 
proportional to the weight g acting at the céntre of gravity 
of the wall, to the distance x of the horizontal projection o! 
the centre of gravity from the point of Potatton C, and invers 
ely proportional to thepsrpendicular a let fall from the point 
Of rotation C to the line of action of the force Ky; Or, expres 
Sed in'a formula, k -- g x «+ a. “This shows that the wall 
will be the more stable, the greater itg weight, its thieknesg¢ 
and the lower the point of application of the foree k, or the 
eréater the angle of inclination Of the force, and k has-no 
injurtous effect woen C igs a Maximum, the weight and thickness 
of the wall being infinity, or the point of application coin- 
‘cides with the point of rotatéon. | a 

The weight C and distance a being constant, x may bs increas 
ed, Big. 264, and theentire mass of the wail may be sc arranged 
that’ {ts centre of gravity falls as near its inner side as pos 
sible by increasing its height or making it 6xteraally batterg 
ing. The wall becomes more stable by battering itor butid- 
tng 1t in Offsets, Fig. 265. when x r- b, a maximum is reach- 
6d, but that would only occur {if the Wall is eorbelledout so 
much On the inside that its mass .is bisected by vertical A, } 

A buttress is, only a Wall-mass, safe by its conditions of 
stability; its effectiveness thug increasing with: 1, its pro- 


s 


pS ey Ye its base; 2, its load or the use of heayy beilding 


stone aid increase in height; 3, by eorbelling it out on the 


inside. The point of application of the foree k and its line 
Of action are almost always given; if tne buttress is arvrang d 
to resist the thrust of 2 vault, the point of application of 
this force k is found at the intersection of the tangent of 
the central line of pressure with a v6rtical through the cen- 
tre of gravity; oFig.266; the tangent. K is the line oj pressure 
itself at this point. The weight C cf the wall and buttress 
combines Where with the thrust, forming a resultant, which 
must lie wholly within the buttress, Tous, if thé stability 
Of the buttress and wall is to be increased -with economy of m 
terial; 1, the point of application must be kept low; 2, ths 
line of action of the force must be Stecply tnelined; 3, the 
projsetton of the base of the buttress is to be small. 

The first condition is Satisfied by paving the springing 
point as low ag possible; the second gives the buttress as 
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a ge GHAR, 16... BUTTRESSES. = eA HOO. 
efeat wi ight as possidle and corbels the conatruction out to- 
Pwards the terior, ‘to incline tae axis of the masonry laward, 
ta 1 the centre of gravity; the third is satisfied by 
ection of @ part of the buttress on the interior, and 
tion of its mags, Af permitted by the line of pea - 

67. Openings are therefore admissible at the base 
as well ag above the line of pressure. From 
ae hea , the projection of the buttress should be 
tic hn its Pitta peta ed more with in- 
oC is 
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Li genet ba 


ler acied as an addition 
gi © tie: wall oe strengthening it, the thick- 
eran ag at — ume that or the Malt, or 


Pots | offsets in breadta or thickness should ve 
BOT Ge feos ites planes, large or small, according to 
angement of the whole, and which may be cov ered by in- 
clined or gabled stones to shed rain water, Fig. 267. If this. 
eee ite. be large, At. may properly terminate in a gut-. 
tt ee Ae Ae no ree opening for api a! of the water, affording 
In strongly project ing 

|! 3 aye Doig course. Be ‘the jower @6nds of the windows, 
and ae a gallery, wil gometimes be desirable, forming a pas- 
gage around the building with openings through the yeas os, 
Me cero ct them, oie 268. 


‘The a i- 
the» upper end. of the buttress are as follows: it is 


plane, or s free- ending ieee of decorative work: or it {a con 
_nseted With the main cornice, the wncle of this or merely its 
upper or lower -members being broken around the buttress, Pig. 
269; or ar .interrupta the main cornice, which abuts against 
either side of the buttress, Fig. 268. In the last case, it 
may be terminated by heavy masses, for which two ground - ideas 
are. applicable. — This load etther consists of a figure, or th 
pinnacle takes the form of a stone pier, battered or Wisi ah 
ine: in: -pyramida) form; the motive of groups of figures is pref 
erably ‘that ¢ 


eee 


of the Renaissance, that of a pyramidal mass of 

stone being Gothic; iastead of the last, obslisks are employed 
in the late. Renaissance, after the precedent so the Tomb: at 
Albano. gs : 
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‘ CHAB. 15. BUTTRESSES. BE. A, 101. 
‘ . The beet, effective means for loading the upper part of the 
Seve sadn, always eonsists in eorbelling out the main cornice a- 
- dove arches, which throw on the buttress the entire weight of 
| he mass between two buttresses, Fig. 270; a still heavier 
loading is provided by a kind of attic ‘story erected above the 
main cornice and constructed of simple arches spanning the 
Afeat «show two cee eres Fig. 271. The arches might ‘be 


ot, a. proj ection, Pig. 272; ‘these. may terminate at top in 
any suitable manner without. the necessity Of vertically divid- 
ing | the upper wall of a building of ssveral stories: or they 
may perhap ‘require a very strong proj ection, according to the 
arrangement Of the vault, so that by vaulting over the spaces 
between | ut tresses, external galleries may be formed above 
deep recesses or above a row of internal chapels, Fig. 273. 
Beat “As. the ‘breadth of the buttress is diminished by offsets, 
there may also be offseta in itg thickness, though these can 
ai nly be small, on account of the small thickness of the but- 
tress, Fig. B74. ( gide offsets are not used in buildings in 
the U.S.,_ ‘though the base courses of the butlding are general- 
ly broken around the ‘buttresses, but not string-coursés. ) 
| Groups of buttresses are always required at the angles of 
vaulted rooms and buildings, and for towers, and are sometimes 
employed in connection with angle towerg of stg#ricases.. The 
ueual arrangements are the_ following, Fig. 276; the buttress is 
get. back) fron the angle at a; directly at the angle as at b: 
or. diagonally at e; the corresponding arrangements of a stair- 
ease tower would be as at a’, b’ and ce’, this tower being one 
Of the most appropriate expendients tor. strengthening the an- 
gle, as well as frequently playing an important part as a ser- 
vanta' staircase. The group may combine in a mass at their ba 
ges and separate above this, Fig. 277; by the use of diagonal 
“memberg pecuitar arrangements of piers are Obtained, as in the 
treatment) Of buttregses in the. Gothic style, memorial columns 
and similar forms of pierre, 
i But tresseg. aré not a monopoly of Gothte, or suited to that 
alone, nor must they always be treated with Gothic forms; they 
are a general result of vaulted eonstruction, and in problems 
like those solyed in the Middle Ages, we cannot dispense with 
the buttress, But if we wish to give to it a Renaissance forp 
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CHAP, 1B. BUTTRESSES, ik eee a | Eh AL 102 
aude y. neglecting the existence of the Gothic style, we 
_ should: toa certain extent. return to the forms devised ‘by. the 
ee le Ages; the generally accepted aprt of mediaeval archites — 
S Siat: it ‘created forms, which cannot be replaced 
ones. To exclude. these on principle would be to 
ress backward. _ Conversely, we must never feel constrained 
retain the detal forms of Gothia, used for buttresses and 
gbbuttresses, because no @thera were used. We should a- * 
5 buttresses as purely decorative, which also 
Cothic when nothing 1% to. be restated, but must 
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ot fa n 9 the Opposite error: da Renaissance, of 
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Pe sane aateltsesaah C the thrusts of 
(Of a buttress, not by a heavy and inflexibl 
y DU an arch, itself. exerting a thrust. ‘They 
rial basilican d@sgiznsa of several aisles, 
be us ad when bUttregaes are Gntirely omitted, but 
ike rocks, Massive walls, ete., to which 
Feavocdl bifod Prenamal tted. They lose their 
-atanding pierg, or 
Miowena, ‘ate: ‘connected. with the principal 
| ie alee ae or as horizontal bridges 
h they i | 
“The Li 
hee nos ree or e aipipd phe heehidesn structures, 
ut one buttress is required. — 2, Two. separate buttress- 
/P necessary; Pig. 278. 3, To increase the resistance, two 
ng buttresses are used, eonnected together, Pig. 279. 4) 
on ‘flying buttress is necessary, though thig must be very 
ive. or six-atsled basiltean. structures, 

j Side-aisles ta pairs of different heights. Two Pace 
buttresses are. then arranged above each side aisle, as in th 
Cathedral of Beauvaia, Fig. 280, or a single flying buttress 
Spans the outer aisle, a second and larger ‘one being thrown 
over both side aisles to the ceatre aisle, as. in the Cathedral 
of Notre Dame at Patis, Fig. 281, 2, Side aisles of equal 
height, when the inner aisle Teget oes. two,. and the outer aisle 
one- flying buttress, Blige 2G2.)° 22 8: 

‘The buttress-mass, agains which the frying but tresses abut, 
mug t sBatisfy the conditions previously gfven, but it ts partt- 
eularly necegsary to. locate its centre of eras nearest itg 
inner Side by corbelling out the masses. 


| 


Beat 


AVS Pee 


7 


Lt 
ie 


Raic! wa Were 


¥. 
' 
r 


shay yor 


‘to ib 


Seer 


Cas 


SL eeD 


Gr les CHAP. Be BUTTRESSES. $4 eae fh A. 203. 
Flying buttresses are to be regarded ad arches, and are to 
be treated accordingly; they will be more stable if in the f 
form of half a pointed arch, than if quadrants; with very high 
‘centre aisles, like those of larger Cothic cathedrals, they 
ly resist the thrust of the vaults, but also hinder 
tae vt ations of tae " ceatytion rete caused Sng any storms. 
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ie A reentrant Pigies were used, 
wall about 3 ft. thick, an ‘ashlar about p ft 
i a peg projecting 3 ft. eet equal 
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: Chapter. 16 "Openings in Wails.. . 
8 Openings” in walls are 1, in walls of masonry; /E1, 45 those 
of wood | or. iron.. ‘Their. ‘purpose is either the admateeton of. 
‘light, ‘when. they are windows, or for passage, when they are 
doors. and gateways. To tae latter may be added portals of tur 
nélg,: ‘gateway bridges, openings’ for passage of water, etc. 
The leading. idea for the treatment of openings in walle? is ba- 
sed on the construction of the wall, a portion of which is re- 
movéd by the opening, interrupting the bond tn one place; the 
adjustment of the bond depends first on the clear Width of the 
opening. The treatment of the opening is also arranged to ac- 
cord with the thickness of the wall, and the quantity of light 
to be admitted to the room, or for doors, to the desired. ease 
of passage. The treatment of openings in walls is further de- 
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ei CHAP. 18... OPENINGS IN WALLS. B.A. LOA. 
| dependent. On the mode of closing doors and wiadows, also on 
Berd form Of raised members and borders. 
: Bs. Openings in Walls of Masonry. 
We will first examine a few problems commonly occurring in 
openings ia Wallis, before considering details of doors and 
Hcl in ets 


Ree ‘General. . 

woke Rte " Gpabes of Openings in Walls and their Bond. 

‘The simplest mode of covering narrow cpehings im masonry 
walls will be by a single ashlar, this may be cut out in var- 
fous Ways, “Fig. 284; but it would thereby be weakened, and frae_ 
ture at its centre is to de feared. Fracture of a simple ash- 
lar Will less readily occur, if wrought from a very hard mater 
tal, or if raised at its centre, as in Fig. 284,5; a hollowéd- 
out stone will not be so easily broken if it be formed as & 
keystones, as Pig. 285, or if a joint be arranged beforenand 
/wners it threatens to break. Whether hollowed-out or not, a 
stone may be protected against fracture by ita load being otn- 
erwige supported, in the simplest way by two blocks, Fig. 285; 
“This may be most perfectly accomplished by three voussoirs, 
acting a8 an arch, Fig. 286. The same end may often be attain 
ed by allowing a keystone to extend through two courses, Fig. 
286. Or three voussoirs may be so joined that their lower sur 
faces forma plane. Thesé and other modes of covering. narrow 
openings are especially employed in cellar windows; the arched 
form of the covering stones may usually be chosen at pleasure, 
permitting the use of the most diverse forms, Fig. 287, it be- 
ing scarcely necessary to consider more than the decorative 
Sifect of the arrangement. 

As for the bond of these simpler constructions of openings 
in Walls, the followiag motives would result from previously 
treated ground-lawa for bonds, it being assumed that the con- 
struction of the covering and jambs is to be in cut gtones. 

1. ta masonry of boulders and rubble, the stones may have ir- 
regular and inclined end-jointa, these kinds of masonry being 
better suited for random jolats than vertical ones. , Fig. 288. 

& la polygonal and Cyclopéan masonry, one must seek for a 
guitable covering stone with horiZontal under surface, or to 
arrange three such stones with radial joints, Pig. <85; also 
tO arranges the jamb stones to form regular jambs, whether vert 
fecal in rectangular, or inclined in trapezoidal openings. An 
interesting example of.a small window with bond suited for Cy- 
clopean masonry is here given, from the choir of the Cathedral 
at Treyss, Fig. 290, cf the end of the 12 th c@ntury. 

3. In irregular masonry, mostly composed of blocks with reen- 
trant anglés, Fig. 7 being an example cf this from Creece, the 
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CHAP, 16. OPENINGS IN WALLS. H,A. 1065. 
mos t varied modes of covering the opsnings become possible, 
and the joints and possible protecting bosses give rige to pe- 
uliar forms. Such arrangements are entirely pléasing and pDd- 
proper for. the fortress-like character of many buildings, if 
Not too affected, vag in the mianons. of the new Fatece in Bad- 
en-Baden. Fig. 29], 

Pas Lah mixed kinds of magonry, partly built of quarried atone 
and partly of brick, or of stones from river béds in barley- 
ear bond, the openings should usually be covered by ashlars, 
against which the bond abuts, or by arches, agains whose top 
tae ‘bend abuts as may chance. Beautiful examples of such mtx- 
ed masonry of. the Roman period, as well as mediaeval, are 
shown in the illustrations from the Impérial Palace at Treves, 
and from a buttress. of the Nécolai Church in Bautzen, Figs. 
292, 293; 294, In theifirst, the magonry below the springing 
is built of ternations of ‘3. courses of bricks and 3 of quar- 
‘Pied rubble; the bricks: of the arches are not trapezoidal, but 
meé r thir nh bri the quarried stones are roughly dressed, 
though not as antes. The bricks are 13 3-8 in. long by 1 9. 
16 in. thick and the joints are as thick as the bricks. The 
largest tile in. the areh is 21.6-8 in. square by 2 3-4 in. thick 
The dressed stones. are 5 1-2. in. thick and 7 1-8 to 8 11-16 in 
broad. | In the last, Pig. 294, larger blocks of granite alter- 
Rate as voussoirs. with smaller ivagments, and the masonry is 
composed of quite irregular granite rubble, the angles being 
strengthened By: larger reguiarly dressed blocks of granite. 
Opus | reticulatum is seldom otherwise used than tn combinat- 

ion With regular arehes of earch or stone, against Which it 
abuts as may happen. he 

8 In peculiar kinds of ashlar masonry, 1{ke that previously 
degeriped fren a church in\Naples and the fortress in Flopnee, 
simple and narrow aghast were formed, covered by a singisc 
youssoir, — 

8. We have ‘already considered in général openings in ashlar 
masonry for small spans, as in cellar windows and small open- 
‘ings of all kinds for admission of light. In wider openings, 
there is to. be especially considered their covering by arches, - 
(segmental, elliptical, semicircular and pointed), as well as 
jointing these arches in connection with the bond of the mason 
ry. To not weaken the crown of the arch, the extrados is ei- 
ther parallel to the intradog, or the vougsoirs. are sO arran- 
ged with the coursed bond, that the keystone may have the «q- 
required height, If the arch consistg@efr but 3, 5 or 7 stones 
it will not be very .difficuit to bond them with: the ashlar ma- 
sonry, as the arch will scarcely affect more than 4 courség in 
height. For practical reasons, the divisions of the youssoiss 
must be so. 
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must be go chosen as to be suited to the natural. thickness of 


layers of the stone, at most 18 3-4 to 23 5-8 in. thick; for 


stability, it fs. preferable to compose the arch of as many 
. vOussoirs as posstole. It would therefore be well to base the 
 diviston of the apch. on the least thigzkness of layer of the 
 gtone,since the youssoir must be thicker at its outer edge 
than on the intrados, and to divide the intrados into as many 


stones, including the keystone, as the space permits; since 


for stabiltty, | it is: preferable to lessen the span of the arch 
by corbelling | out- the abutment, and the division of the arch | 
may vary within. tolerably distant limits... 


athe division of the arch into youssoirs and of the wall ‘into. 


- courses. will collide if one diviaion be not made dependent on 
the other, in: the. division of the courses and voussoirs, tne 
3 following. cases Bre. possible: | a, courses of equal height; b, 
heights of courses alternately equal; c, the courses of uneq- 
ual heights; d, voussoirs of equal breadth; &, breadths of 

- voussoirs alternately equal; £, their widths unequal. 


Since the. construction entirely depends on the form and cléa 


clear span Or. the arch abové the opening, each separate cas¢ 

_ leads to a gepec al mode of division it is sufficient to remaa 
ber here.that strongly loaded segmental arches should have 

_ their depths increased towards their abutments, Fig. 295 a, and 


thi gh: arches towards their crowns, Fig. 295 b; at the same time 


Wid 


» when breadths of voussoirs. are unequal, they should be wider 


towards” the crown than towards the abutments. 


The jointing of arches of wide span, or the covering of nar- 


pow: openings, vis always. toe be arranged the accordance With the 
b ae eet cee, tie: courses of the material, if the wall is built of 


he arch itself be. of brick t should always be con 


/ gtrueted-« -youssoirs of bricl Sut or pressed. to that forn, 
or the bricks: retain their rectangular form, and the mortar 
‘joints between them are wedge-shaped. But it will in all cas- 
es) be most. proper. to make the extrados: of brick arches paral - 


‘lel to their. intrados,— for. ‘ite is always beat in brick construe 


‘ion to employ a. normal form of brick throughout; wedge-shaped 
mortar joints are preferable to. trapezoidal pricks (?), and to 


dress off the outer ends of the bricks, to unite well with the 


bond, whuld not only be formal, ,» but also. useless, (Wedge-shap- 
ed mortar ale eae ke to. be avoided; eencrere@ the middle of 


On, ‘euch ees: | ra - , 
‘ ee a brick Sieh. Be: ‘not » facoheclee re Paice extradog 
ivae in ashlar. masonry, -Fig/206, this may be done in two ways; 
-eitaer by horizontal and vertical, or horiomntal and radial 
“team tne joints; put this arrangement would possess no great 
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CHAP. &. OPENINGS IN WALLS. B.A. JOT, 
structural value, particularly in the second case, as the 
bricks would have to be cut and rubbed to voussoir shapes, but 
would often be justified by decorative reasons; one would 
scarcely increase the depth of a pointed brick arch towarde 
its crown, or of a segmental brick arch towards its ends, for 
small spans, Fig. 297 a, since cutting the se@parate bricks 
would make the strength of the arch doubtful, and to offset 
the oricks would make the arch appear ugly. To construct the 
arc’ of several concentric rings (in rowlocks) is structural] 
‘meantngless, since only a strengthened arch with radial joints 
extending through its entire depth would only appear, but alse 
really act aa such. Roman arches, composed of several rows of 

bricks, owe their strength only to the excellence of the mort- 
ar, not to their construction. (Arches in rowlocks are often 
preferable, not requiring as strong c@ntres and being also 
less liable to crack. foom settlement of the piers). 

6. The arch may firat be @ecorated by alternating the build- 
ing materials employed,.as in brick masonry, voussoirg may be 
{nserted between the bricks ofthe arch. A second motive for 
decorating the arch consists in accenting its principal points 
its crown, springing points, and the location of the joints of 
rupture, Fig. 297 b; the brick construction of the Dutch Renai- 

S8sance is charcaterized in this way, keystones, springing sto 
“es and stones at the joints of rupture being placed in arche; 
Of themmost different kinds, the remainder of the arch being 

entirely of brick. 

, Not only Dutch, but also Italian Renaissance, sought to re- 
_ lieve arched construction by accenting the springing points, 
joints of rupture, and crown, especially in doorways of simplé 
“heuses and also in simple plastered dwellings, whose plainness 
Pequired the invention of original motives. A few examples o 
suchymotiyes for doors of houses from Como, Bergamo, Bellagio, 
and Brescia, mayfind place here,, Figs. 298,299,300. The latter 
[3 more characteristi¢ than beautiful or wortay of imttation: 
all the joints of the splayed soffit and jambs radiate from a 
Single point at the height of the eye. But with exception of 
taeose marked-f, these joints are not real but sham ones. Thi: 
Shatarchitecture cannot be considered otnerwige than as obj ed 
Ligpable. Ry 

im motive suitable for ordinary plastered masonry consists i: 

covering the real discharging arch over door or window open - 
ings by a slab of vtone placed before it, which may have a: 
moulded edge, or be decorated by foliage; the key and spring- 
img stones, as well as the stones at the joints of rupture, 
Ae chet €ach be developed in its own way. The springing stor 
iS>alWays an accented point, and its treatment may follow the 
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\P. 16. OPENINGS IN WALLS. _ RAS 408. | 
modes; foliage, heads, shields of arms, @tc., are 
“Pta. characterization. The keyatone is the most 
nt point in arched construction and requires special ae 
ital © otfen serves for the most varied. purposes, and 
@ be formed as a corbel supporting & projecting 
times supporting. @ bust, a shield of afms, or one 
umber of the building. ‘the noblest decoration of 
Iways be a human head; symbolic emblems, 
ete., may be substituted | for this, Bo ee 
id importance of the building. 
ekness of the Wall,. and phi and Space-giv - 
Doors and Windows. . 
srnal walls are intended for admission of 
rp to give acc@s3 to men or animals. Even em- 
irect purpose is to permit the passage of a 
Ways to be considered as openings for light, 
€ sO arranged that the object may be seen 
which the projectile is aimed. In arranging 
ce tne leading idea in windows ia the admiss in 
ght; in doors to facilitate access; the opening should 
fe der either externally or internally; an exter- 
“hecessary or. proper: for doorg used by large 
ons, and those windows which are not to be look 
thin, as in ‘raised church windows. an inter- 
‘able or. necessary in many doors, when a 
emptied of “people, as in theatre and 
‘or windows intended for Observation, like 
a many public ‘buildings. — 
sis for the determination whether an opening in 
be ehharged externally or iaternally, is the way 
e oors or Sash are to open; if these are not fold- 
8. : ening must in. Many cases be splayed inside, that 
h “do r does not project beyond the jamb, Fig. 301; tf folding 
‘3 ay ae jamb need not be so wide and the opening may also 
splayed externally. — If the door or sash be required to en- 
AY £10, tato the. splayed jamb,. Pilasters projécting inside 
Li ometimes be necessary, Fig. 302; their projection beyond 
the inner face of the wall may be considerable, if the wall be 
not sufficiently thick to receive the entire door or sash, 
that. this may not project beyond its inner SUP Tacs, 
de Gonvergely, in doors, the doorway may project beyond the ex- 
ternal face ef the Wall, both for facilitating passage and af- 
fording a projecting shelter, thus making th® opening in the. 
wall deeper than eould be obta ined within the thickness of the 
Wadd alone. | This’ arrangement may be necessary at. entrances of 
feat palaces, city halls, and similar buildines fo L 
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CHAP, 16. OPENINGS IN WALLS. B, Ae bOes: 
lic assemblies. 

cs Consideration of Means of ‘igang Doors and Windows. 
_In all openings in walls intended to be temporarily opened 
or closed, this requirement will aid in determining their ar- 
Pangement and plan. Rectangular. doors and windows are always 
preferable for the rooms of dwellings, on account of the ad- 
mission of light, the joinery, ease of opening and closing, 
and the fixing of curtains before the opening, usually spanned 
by a segmental or semicircular arch. [In public buildings, 
which require larger doors and windows on account of the dephh 
of the room to be lighted and the greater number of persons, 
the doors and windows require to be round-headed, or the wind- 
ows must be divided by mulltons if they have considerable | 
Q@readth; windows seldom or never opened, by the aid of special 
mechanism, or only in part Tor the sake of ventilation, like 
those of churehss and buildings for ordinary purposes of all 
Kindgs,. are less dependent on ths form used for Spanning the 
opening. It is generally unnecessary and inexpedient to make 
the doorsppointed at top, Fig. 304, even if the pointed is the 
predominating form of arch in the building; it ts one of the 
most common faults of architects, ignorant of the spirit of 
Gothic, to delieve it necessary to make the doors pointed be- 
cause the windows are so, Cothic seldom made doors pointed, 
the discharging arch was generally pointed, but the goor was 
terminated by a straight lintel or. one cut to a sé@gméntal 
‘curve: if the door be. made pointed, Fig.304, the internal nen 
ing must commonly be spanned by a segmental arch, since th 
door could not be opened if a parallel pointed aroh were ee 
covering the opening by a pointed tunnel vault. 

4 Limiting Forms of the Material next the Opening.as Poo- 
jéctions, Borders and Splays. 

The construction of theses. openings determinés the choice of 
the sections of their architraves. Let a b, Fig. 308, pe the 
diregtion of a ray of light passing through. an opening rete e. 
ed externally, and let c¢ be a parallel ashlar of the wall; tn 
entire enlargement of the opening may be so moulded that the 
splay a b forms the limit of/tnhe moulding. The entire space 
from ¢ to d, Fig. 305 b may also be replaced by a border prof- 
ile, to make the: architrave still braoder than before; the par 
allel ashlars and. their margins may also be moved forward to 
tae point 6, Fig. 305 ¢,. leaving the splay cd, or this may be 
peplaced by a moulding; in the two first, the total breadth of 
ed of the profile is greater than in. the third, the enlarge- 
ment of the opening is equal in the first and fast. but the 
breadths of the profiles are different. According to thtspris 
principle of treating the openings, we havs free choice how 


. a 


— 


CHAP, 16. OPENINGS IN WALLS. B.A. 110. 

p wide to make the architrave and how much to splay the opening. 
the principle of this kind of architrave is based on the assim 
ption that the opening in the wall is formed by omission, wien 
the same bond is employed for the entire wally whether stone 
or brick; or in other kinds of masonry, the opening is enclos- 
ed by a layer of ashlars or bricks, Fig.306. The second strue 
tural principle, determining the choice of profile of an open- 
ing in a wall, consists in enclosing the opening by a special 
architraye, against which the masonry abuts, Fig. 307. 

Masonry may be ashlar, Cyclopean, rubble, brick, or’of any ota 

er Kind, wnilé the architrave is stone or brick. 

By the wall-face is always understood the real or ideal ver- 
tical plane from which the panelled ashlars project, and which 
eOincides with the faces of those with triangular joints, in 
accordance with the fdest prinbdipbe of the cOnstruction of op- 
@nings in Walls, the profile of the architrave is always be- 
‘hind the wall-face, but may project in front of this in accoré 
ance with the second principle; both principlés must always be 
kept distinct and never combined, so as to have the architrave 
project in front of the face of the Wall, unless it be’ struct- 
urally s@parate, for toherwise surplus stone must be dressed 
Off cach block of the architrave. 

In very thick walls, the openings have very wide jambs, 
tay be constructed of ashlars, either as shown in plan at 
and b, Fig.308, where the spaly is produced by stones set 
diquely, or in accordance with the plan c and d, Fig. 309, 
where the spalys are produced by rectangular offsets; the 
ples b and d represent the architrave ag projécting cOnsidéera- 
bly in front of the wall-face. In ease d the rectangular off- 
sets may be replaced by small columns in windows and entrances 
or the angles between the offsets may be filled. by small col- 
umns, Fig.310, thesé capitals supporting arches profiled in 
any manner. fe 

b. Spécial on Doors, Windows, Gateways, etc. 

_ Openings in walls are openings for admission Of light, as 
windows, or they are passages of all kinds, as doors, gatewayg 
tunnel portals, gateway bridges, openings for discharge of wa- 
ter, Smbrasures, openings for ventilation, ete. Windows are 
formed in vertical walls,either with a vertical axis, or are 
wheel-windows, in which is included all windows arranged about 
@ centre, or are in c@ilings, as skylights. According to ther 
uses, Windows principally belong to dwellings, public build- 
‘hgs and palaces, or to curches. We shall describe copemings 

in Walls in the following order; 1, windows of dwellings; 4, | 
Windows Of public buildings and paédaces; 3, windows of ehurch- 
6s; 4, wheel-windows; 5, tracery of windows; 6, skylighta; 
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CHAP. 6. OPENINGS IN WALLS. B.A. LI. 
7%, doors; 8, larger gateways, including city gates, fortress 
Pagates. triumphal arches; 8, tunnel portals;' 11; gateway bridg 
6s; 128, openings €or discharge of water, for ventilation, 6m - 
brasures, etc. 

I, Windows of Houses. Pirgt | 

First consider windows of dwellings, because the most impor 
tant s@parate motives may be deduced from theses as being norm 
al arrangements. Windows of very plain buildings and of thos 
merely intended for useful purposes, will take the simpler 
forms already treated. The problem is always to obtain the 
best effect with the simplest means. ~ 

a. Cellar Windowg. 

Their proportions change in each case. From their low heig 
tasy are madé as bread as possible, if the admission of consi 
eraole light its desired, and are then eitaer grouped in twos, 
tarees, stc., splayed inside, Spanned by a proportionally low 
horizontal lintel, which may be omitted when the water table 
itself forms the lintel, Fig. 311. The profile of the archi- 
traveé may be entirely omitted, or be simply treated, sorforme 
as to admit as much light as possible, with an external rebat 
if wooden ecéllar sash are necessary, or if the windows are fi 
ed, with an internal rebates, which may be omitted {if the wood 
cn fame of the window fits into a rebate in the stone, Fig. 
312. If the windows of the cellar story only servs to light 
rooms in the cellar, they are generally made subordinate, but 
tas most varied combinations with the ashlar masonry of the 
substructure are admissible, like those menticned in. treatin 
the simpler méthods of covering small openings ta wails. 5 
cial arrangements result from combining tne windows of the 
basement story with those of the eéliar. 

b" Windows in the Basement Story. 

The forms of windows in the basement or lower story are al- 
ways suited to their arrangement. The basement. of a house fo 
renting will contain smaller and therefore legs respectable 
dwellings, than those in the first story, the d@d6orway and en- 
trance hall occupying part of its space, or it will be taken 
for a smal! shop. 

In detached houses and villas, the basement usually contain 
the reception rooms , dining room, etc., thereby becoming the 
principal story, while the upper story becomes subordinate an 
contains the Pete es breakfast room, nursery, boudoir, etc 
if a second or third gs tory is found in city houses for rentin 
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tnese stories also contain subordinate dwellings. The charac 


Lach 
tor of tne stories must be indicated by the architecture, but 
at the same time in the taller housss. the basement story 


forms the base of the entire building, and th6 upper story is 
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| CHAP. 18. OPENINGS IN WALLS. 
fits termination, and since it expresses the natu 
‘that the upper part should be light and the oe 
rchange must be made in the windows of the diffe 
both in dimensions and in treatment. 

c¢. Architraves of Windows. 

The architraves, like most moulded portions, are often 
6d from common stair-step blocks, where made possible by 
great development of the business of quarrying stones, as 
Dresden; the rough blocks have normal dimensions of 7 1-2 
In. wide, and the profile of the architrave varies in width 
from © to 7 in.; yet the same width of architrave is retainer 
in different stories, though this width may be increased from 
the least to the greatest measure, according to the richness 
of the profile and of the entire building, and also accord! 
to the Siegance or simplicity of its character. 

Since the clear width of the windows of cecaige ent storiéss 
ry, while the widths of their architraves retain a norma! 
width of about 6 1-2 in., the proportion sy this to the clSar 
width of the window varies from 1-7 to l -§; consequently 

renitrayss ci narrow windows appear broad, while th 10se 
wide ones seem narrow. Dimensions in Dresden are in 
to be termed small, owing ‘ the re ee ono sands 
there: 
erally wider, from 1-4 to ‘s 6 the oboar width. 

We have so far considered the window and its architrave as 

appears normally in houses with smooth plastered or stone 

Walle, and where the architrave is not produced by spal ying 
the angles of the Opening, but by the separate lintel and 
jambs Of the window. The projection of the jamb-stones in 
iPont of the face of the wall must at least be 9-10 in. 

Plain or | 3-8 in. for moulded jambs, to make ita effect 
Satisfactory; other practical dimensions are given in Fig. . 
The Dresdén school has fixed the fotlowing normal progbhes 
for the architrayvss of windows, for the most varied cases oc- 
curring in practice, all having strictly a ReHaiasance charac- 

ter, and being adapted to the Pirna sandstone ‘lsed, though 
le eaving tne proportions of the details to the es thette sens. 


By re 


moers refer to the different types of section of archi- 


Wor smaller windows, Pig.314, of simple character, 6 in. 
wide and 8-10 in. proj ection. 
aller windows of richer character, same width and 
oj ection, Hig. 315; the sunken panels may haves corners filled 
With roséttss or by delicate ornaments in very rich arrangmts 
3. to 8 For windows of average gize, Fig. 316, simple cr 
tich, elegantly or plainly profiled, 6 1-2 in.wide, 1 3-8 in 
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proj @ction, bs ly 

8 to 20. For wide windows, Fig.3177 more or less simple or 
ri¢h, richly or. plainly profiled, with or without sunken pan- 
els, breadth 7 in., projection 1 3-8 to 2 in. Figs. 317,9 toz0. 
'In.all these profiles, ease of execution, general sffect, 
the projections of each fillet, cove and round, quarter-round 
and revérse ogee, aré considered in the most careful way. The 
peculiarities found in theae profiles are the following: 

No.1 has feast projection. Nos.2, 12, 20, have sunk panels. 
Nos. 4, 7, 8, 13, 15, 16, 17, have flat surfaces séparated by 
rounds. Nos. 2 and 19 terminate with resersse qgees. No.5 has 
an undercut quarter-round. Nos.6, 8, 18, have reverse oges 
with round. No.9 pas its entire profile projectinggin front 
of the wall-face, an exceptionally permissible arrangement of 
heavy character. Nos.15 and 17 have splayed bands. In all 
these profiles, the recalling of classic forms and the treat- 
ment of the architrave with imitated forms are suppressed as 
improper, the nature of the architrave being madé prominent. 

ad. The gso-calléd Ears. 

Very ancisnt reminiscences of wood conatPuction yet remain 
in the peculiar forms of the so-called ears of window areni- 
través; if two window jambs, above which a lintel is placed, 
area connected below by a transverse piece, Fig. 318, we shall 
obtain the form of such an architravé in the simplest way; if 
the moulding is carried around the edges of the sears, the mo- 
tive is enriched and the architrays of the window is harmon- 
iously developed. The lintel, Fig.319, must. project at least 
9-10 in. and must have 2 height @qual to the width of the aPfcnh 
itrave: the window sill may also forman sar 9-10 in. high and 
should have about the same widtn, and as 1 3-8 in. is required 
for the wash, it must be 2 3-8 in. wider than the profils of 
the architrave. It is evident that only tne outer members of 
the architrayve mouldings can be broken around the ears, or at 
most only the principal band besides these; also that sunken 
pansis, forming squares at the angles, are unsuited for appli- 
cation to the gars, like diamond paneis, since ugly anglés 
would be produced in the first case and ugly intersections in 
the last, Fig. 320. 

If it be desired to break the entire profile of the archi- 
trave around the ears, their height must be equal to twice the 
width of the profile, Fig. 321; but the jamb must then be about 
%-10 in. thicker, as a part of the ear must be worked on it, or| 
the lintel must be stilted about half the height of tne scars, 
Fig.322 The latter arrangements ars awkward. It is permisst 
ble to increase the height of the ear by the width of its out- 
er moulding, so that the joint of the lintel cuts off a port- 
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RIES CHAP, 16. OPENINGS IN WALLS. B.A. DLA. 
ton of ‘the Gar, ot Re Si when the jamb must be about 9-10 in 
vhicker, — A Rah mt 
Qelt is to. be: noted here, that a variation of the arrangement 
of the ears, ‘found. in stucco-work as well as in mitred wooden 
 Segbeubels ig ‘only proper and justifiable in stone construc- 
tion, wheres no ‘attention need bs paid to jointing and conetruc 
| tion, as if the architecture were changed ‘Into pure sculpture, 
-whieh is. possible in the soft. sone of Paris. In stueco or 
plaster work, one is entirely independent of the construction 
and. may therefore change the 6ars at pleasure. 
ae To. employ inclined jambs, or to make. them wider below than 
‘at top. tO obtain space for the. @arg, Would be archaic and . 
scarcely justifiable in normal cases; it should also be remen- 
bered that the ‘height of the ears may frequently be fixed by 
wall members, band- like friezes that run along the wall, or by 
the arrangement of mouldings with less projection that the 
ears, ‘Fig.324. The Renaissance or Rococo idea of placing gut- 
tae ‘beneath the ears” to. indicate that the window belongs to 
‘the. Doric style ta objectionable a3 being @ pedantic fancy, 
‘like so. man things” devised Dy a mistaken Sacre 


me 


Res a pat pres 


Bo Se Bie sah tHe is returned, 
poms erna ga ‘dation a 2 iddeihel me 


dle desta Cie Galas uae. Dainese artis Sie: 
ble for the forms of jambs produced: by splaying; its importanc 


@ the moulding projects semmuch as to require 
splaying for carrying off the water, as in entrances of large 
size. and similar arrangements. | “Returning the moulding across 
ie foot of the jamb is to be Aorateved a Renaissance invent- 
‘ee and Ea ne either single or double, either are ar- 
| ; » or also: on the sides. Fig. Sard, ¢.° . The 
T though requiring most. work in stone 
aan the fooh of the jamb— 4s concealed by 
nt a ‘mode. Of treatment much in ray Ory inv Cerman and 
French Renaissance. — De eas re | 
a _ Window Caps. a ae vine eater ct ma | 
oe eo most ‘Obvious expedient for enfiching the appearance of a 
window, at the same. time partly: protecting Tux from rain. Water 
pa balancing the silly ols Zne use ot caps above: ane windows. 
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| A discharging arch is, in most cas®s,garranged above tne archt 
trave of the Window, above which a cap may find room this ta 
' therefore separated from the architrave by a frisze.like inter 
“Space, Fig. 326: if the masonry is Plastered, the discharging . 
arch is concealed behind the plastcring, if constructed of cr- 
dinary materials; if the arch be carefully built of stone ér 
brick, it may remain visibl6é-and project beyond the surface of 
the plaster or the wall-face, Fig.i28; if the projection of 

) tae architraye is 1 3-8 in., that of the frieze may be about 
half as mucho If the building be constructed of ashlar mason- 
ry, the discharging arch should. consist of two or three ash- 
lars, these being cut to vougsoir shape, Fig.328, or it should. 
bé concealed behind a slab of ston6, which may be enclosed by — 
a bofder, be decorated by ornaments in relief, or prepared 
from a better material. 

fhe frieze must always project irom the wall-face, if it is 
to act as such, and tf it be also of plaster; but it must have 
Only the same width as the Window when €ars are present, so as 
‘not to encroach on then. it’s only proper to é6ntirely omit 
this frieze wnen the cap and the lintel of the window are work 
ed from a single block and are therefore strong enough to sup- 
port the weight of the wall, or when a special discharging 
aren is placed above them: The cap will then rest directly on 
the lintel of the window, from which {t should always be se@pa- 
rated by a vistble joint, Fig. 330, ; 

The cap is a horizontal slab of stone built into the wall, 
which, in the simplest form, has a sloping wash at top and a 
drip at its lower edge, Fig.331] a. Itg projection requires to 
‘D& supported by a moulding beneath to make it satisfactory to 
tne eye, Fig. 331d, and a better development. needs a crown 
moulding above 1¢, Fig.331 ¢. According to the projection of 
the cap, with equal heights, the vertical surface may predomi- 
hate over the upper and lower members as in Big..331 by. c, or } 
conversely, may be reduced to a minimum by these, Figs 332, 

Tas general character of the cap accommodates itself. to this, 
and will be heavy with a thick slab and light with a thin one. 
The appearance of caps of equal height may be modified by a 
steeper or more nearly horizontal] Wash. The upper member, Fig 
433, is @ terminating or crowning ons, the lower being a horiz 
Ontal and supporting one, Fig. 334; evidently in richer arrange 
ents these menbers may be decorated by leaf mouldings, beaded 
pstragals, dentils and similar ornaméhtal elements, according 
fO circumstances. One may take 7 1-2 in. for the nerght of 
Phe cap in normal eases; if required to be lower, the wash may 
pe more inclined. : 


The projection of the cap ma y be incr@aged by 
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| CHAP. 16. OPENINGS IN WALLS. EA. 116. 

Dudes out the cap and its drip further; this mode of increas 

ing: the projection is. dangerous in that the cap appéars heavy 

Yenc proportion. to the entire architrave of the window, though 

not. ee teloteny| y eee. Pata. from Fath; at the same time, 
ac aieay 


so ‘that its der 
Dy seer and low 


. Ee orne. Gee Garis cotitoe., which erowns tne eae 
Te as. tne terminal member for many objects, buildings 
De ae 60 Beds: Sage aire or agian tl lignt or 
, low without the 
ce leading feature of the. ecernics of the 
‘4 Uby tradi teaas! custom tne Greeks imitated the 
a gutter where it could not be required, just 
ts of the Middle Ages from force of habit also 
ed gargoyle when useless. The famous door 
ve which 3 regular cap o¢curs for the 
sh eh heat ek and arch is eat- 


ae RdsAs. or 
that pee ped a water gutter 
hee erownhag 


“eornice, Mltne ote ‘proj ect as far as seoeteiel go that shel t- 
ep from. rain might be found beneath Ms. . The Middle Ages fear- 
ed torrents 58 Ue Yain. ‘but little and degired to get rid of the 
rain water as quickly as possivle in fatner a short-sighted 
way without caring enough for its final disposal cr whether 
any Lie elias os reais. be made. for this: or not. The need of a 
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CHAP. 16. OPENINGS EN WALLS. “ay BE. AL. 117. 
cinoipat: eornicé exists fora wardrobe, a stove or an altar, 
ust as much as for a house or a tower; still, in the three 
a rst cases it will only act as a croming member and not to 
carry off water, — In the same way a cap may be required in the 
prog ers Oa: building, for furniture, niches in walls, and 
for altars, ‘monuments, doors and windows, stoves, etc., to sat 
abd Sate iba beans 6s eit ee qn y material pur 
Seay 


colgeete gO aaae as. necessary, woile its 
ont bina ae tae eap are prpken 


€ pla 
which 


er harmontze well Wi th Saya 
en those of the. Cap. Tt ‘phould also be 


| the conecles, ; 
in Rogie. crt th 


phe 
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_A further pate Me iedntching » window Tors teak meas Ne in 
the arrangement of <a window sill, on which stand the window 
jambs, and which partly serves. a decorative purpose, ama is 

“partly désribale on esthetic. hen! oad and partly results from 
“material requirements. > Te Grom eae: : ae, 
ei, t«, Window Stita,)-(oeu.. Seca Bee 

The window: gill. tsa: kind of cornice, projecting suttislant: 
ly to receivé the architrave, or at ‘Teast § to 13 3-4 in. for. 
fully : 
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“gully developéd. architrave mouldings. This projection is so 
‘great as to require some lower members, as the sill eas ap 
|pear, too heavy without them, and these lower members must bdé 
“supporting ones. If moulded jambs are used, the front sur face 
}Of the sill would appear teo heavy and solid if left plain; it 
may therefore be, finished with sunken panels, but must then 
‘project more so as to afford the jambs a firm.support, Fig. 3 
This arrangement was already known in theaclassic period, @xam 
'ples being found in the Erectneum, and thé Temple of Yesta at 
Tivol bt... 

In the rainy North the sill must usually have a drip to pre- 
yent the water from. running down the wall, and this end is 
more perfectly attained when the sill has an upper crowning 
member, which not only throws the water further from the wall 
“than a simple slab would do, but also gives the entire sill a 
nobler and richer appearance, Fig. 340. This upper member igs 

) generally returned at the ends of the sills; the result is 
that the water either runs down the wall at the angles of tne 
silly op that special precautions must be taken to prevent 
this evil; a turther result @¢ that the sill is wider tuan the 
| window, ~ The simplest means of leading thewwater away from the 
| Wall congists in forming a small spherical wash at the angles 
Of the sill, Fig.341, scarcely visible @rom below. The widen- 
/ing of the sill caused by the addition of an upper member ma- 
kes its wpper surface a very convenient support for persons 

| looking out of the window, for flowering plants, etc. To bet- 
“ter satisfy similar pequirements, the Middle Ages and xénais- 
gpanace sometimes corbelled out Sills; The following modes of 
arranging sills are now most cOmmon. 

Il. The sill is isolated, not being connected with otaer ar- 
ehibectural détails to form a part of the enclosure of the 
Window, simply projecting from the wall. The gill sheuld have 
a moderateprojection, only as much as absolutely necessary. 
Profiles similar to 1, 8, a 8 or 9, Fig. 343, may be suitable. 
Ba oh TRS BEETS projects from a continuous flat string course, 
along which are continuéd the upper, lower, or all the members 
Of the sill, Fig.342. If thig continuous string course be 
flat and proj ects from the surface of the wall, the profile of 
»the sill may spring directly from it (see ]1 to 9, Fig. 342) or 
may project by the breadth of the lower horizontal ti betes: 2A 
profile like 10 permits the sill to be made lower than the 
String course, while the lowest vertical fillet may coincide 
with the string course, Fig.344. If the string course and 
sill are alsowmoulded alike, the sill eitner does not project 
and coincides with the string course, or it requires to be sup 
ported by consoles, smallppilasters of slight projection, or a 
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2 AP; 16. OPENINGS IN WALLS. ; TE 
‘projécrion of the wall surface, in casé it préjécts beyond the 
string-course. If the upper or lower members of the sill are 
omitted on tne string-course, it should have a greater pro} 
tinn and a more solid character than in the second case; i 

the first case appears as a strongly projecting cornics: in 
the second, as a lighter band with terminal or crowning méemb- 
6rs. fFig.345. The projection of tne sill may then be obtaijn-’ 
6d in different ways, either by omitting the drip or the strig 
course, bY supporting the sill on small consoles, small pilas- 
ters, or by a projection of the wall. 

3. Tae sill is. supported by consoles. The same general ru- 
les then apply to the consoles as to thecconsoles of caps; 
they should have the samé' bréadth as the architraves beneath 
Which they should be exactly plaeed;: they enclose a space bet- 
ween them, if as citen happens, they rest on a base or are con 
nected by-a small band beneath their lower ends, Fig. 346, and 
this frieze-like interspace likewise affords opportunity for 
deeoration by sunken panels of all kinds. he upper members 
of the consoles, when these are also lower members of the sil] 
require consideration on both points. The under side of the 
sill, like. that Pp? the cap, may not only be decorated by sunk- 


6n panéls, coffefs, stc., but must be go ifthe sill projects 


considerably, to remove the character of heaviness from tne 


view of the under side. 

4, "The sills rest on a slight projection beneath the window 
It will often be deemed advisable to form a projection beneath 
the window, which not only gives it a more slender character 
and is therefore necessary, if the heignit of tne window ig 
small in proportion to its breadth, but is also desirable for 

idély projecting sills, which it is not désifablé or 
{O’suUpport by consoles. These projections may be leit 
of os decorated by sunken panels of all Kinds, Fig. 346, 
Hallions, heads, wreaths, etc., and may be limited at 
Bide by short pilasters that enclose-a sunken panel. 
5. The sill is formed as a low basé, which may be conns 
ith the base of the. building in basement story, Fig. 343. 
Phis may occur for different reasons. In case@s usually found 
Ah houses, it may be desirable to restrict the normal external 
Gight of the window projection to about 3] -2 in. , part be- 
ng &@ Wall, the remainder an iron lattice: this whll belpern- 
Sssible if: the windows of the belle étagé be sO arranged that 
nAcir sill forms a seat on the interior, above which is placed 
balustrade of iron lattice-work or a fixed window, to sé 

a back, or a second balustrade intended to Support the 
is Will also be the cdse-.if higher proportions are to be 
ven to the low windcws of a mezzanine or upper story; or 
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CHAP. 6. OPENINGS IN WALLS: BE. Aex 120, 
“tor spectal reasons it be desirable to not place the gtring 
‘course, as in normal cases, at the same neight as the inner 
| beams, but higher, to give a stronger construction to the win- 
dows and their discharging arches in the lower gtory. The 
/string-cougse is then usually placed at the same height as the 
Psill, but’ may be placed lower if required, and the sill be 
then formed like a low base, Fig.343. It may be advisable to 
smention a fourth case, that of making the entire height 31 1-2 
pin. of masonry and inserting a low projection between the sill 
Pand architrave, Which is returned across below this panel, Fig 
| 347; finally, a similar arrangement may be necessary or proper 
| for the reason that the base of the window in the basement sto. 
|?TY may be combined with the base of the ouilding, and pérhaps 
_ form a group with the cellar window alsO, Figs. 346,348, 360, 
The drawings of forms of windows given in Figs.348 to 350 
pare from the Dresden School. 
. g- Abnormal Forms of Windows. 
| .The Italian High Renaissance invented a form of window in a 
“perhaps isolated case, which harmonizes with tne rude charact- 
6¢r of rustic mascnry without diftering from the.general forn, 
“and consists in a simple treatment of the narrow arehitrave by 
means of flat bands and splayed Surfaces, with the necessary 
rebate for the window shutters. The considerable thickness of 
the Walls of a basement story afforded wide jambs and soffits 
for the windows, hence narrow architraves and simple and sever 
profiles, cf which a few varieties are given in Fig. 35], are 
fully justified. For the same Poasons, rugticatéed windows of 
&@ basement story or of shops are treated with sheple architra- 
_Vv€&s based on the motive of a splayed surface, Fig.352. Since 
the windowe of shops generally require a Special arrangement 
for reception of iron shutters, the weight of tneir architra- 
ves is inereéased by tne wooden frame, and the space between 
the two for receiving the shutters of plate iron. he simple 
est mode of forming the sections of rusticated windoWs is to 
Omit any special architrayeé; the rustication then eitner ends 
in front of tne jamb of the window, .or ig réturned around it, 
Stopping against a Péeyeal, which also determines its greatest 
projéetion, Fig.353. A further simple form of window is a fa-. 
yorite in the Italian Renaissance, especially for modest build | 
ings or for subordinate windows. ft consists in leaving the 
outer surface of the jamb flat, its inner edge only being bor- 
a€red by a simple moulding, which may both project beyond tn 
flat surface and pecedé behind it, Fig.354. From these two 
motives are developed two very pleasing others by corbelling 
out the sill, and by carrying tne flat architrave arcund it. or 
not. Tae corbelied sill may have forms very varied in plan, 
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Pg: 3BB, and. its profile may be formed heer cent Ly of: the 
“profile of the architraye, Fig. 355. 

’ Another motive, derived from these and similar artabcenente. 
pond iaya: in decorating the outline forms of the outer band; 
especially. with forms of console-like volutes in connect ion 
with foliage and | palm-leaves, employed during the High Renai - 
ef -e for the most auorer hl ates ratte to dita a a ata ae 


re: i | Fig 
oe S, 

167. Ronan Dut ldings eepectelly used this. Pe ped beat. 
: oh ghbe & ah a the inexhaustible motive of the en- 


i eco. Wea ssuh os obtained the most varied pera: 
coining all these decorative: motives with caps, sills, 
.es, and other window-motives, ‘This is not the place to 

cage etirey and & aie 8 Gite pat Borrowed: from palatial 


aie divided by a heel aes are 
‘their héight more rarely exceeds their width. In 
"exceptional cases, according to the architecture in Water they 
“are employed i; they may take any suitable form other than rect- 
gu | caldiede as Dera inee, sa or formed in any other 


1 kinds of ‘buildings. 
vcd Neg iaiiadl ‘cae eee pe a ae | 
Act oxtat, which in houses of Bayeral 


3 Hee. pnieeteet gauge of 
SE A een eure the different stories 
OL: g. Natural requirements and associated ideas led 
to the ‘treatment of the basement. as the heavy, bold and simple 

story; Of the belle etage asthe most. prominent Of all, severe. 

and yet noble, and of the uppermost as the lightest and most 

graceful, requiring and capable of the most decoration; a 

ground-law of architectural treatment also consists, not in 
seeking. variety and richness pot change of motiyes alone, but 
AO Beh the. enhancement of motives. From sim ile window architra yes 
2 We. have ebtained the following series of motives. 3 
' 4, Architrave without ears; 2, architrave with ears; 3, arb 
| Ltrave with caps ; 4, eaPrchitrave with cap and #il1; 5, archi- 


so hee ‘OPENINGS IN WALLS. sr B.A, 122. 
8, arcnitrave wita cap, and 
ens. by corbsis: nr, Chahtiaes with cap and a spec- 
ba of the wal} ae a base below the window; an en- 
of the motive leads to 8, where an angular pediment 
Atroduced; and further to. 9, witn circular pediment 
becomes the decorative circular cap 10, by interrup 
| cap by an ornamental group. In exceptional eases, a 
eceives an attic for reception of an inscribed tablet, il 
: |Y ornamental centre-piece. Fig.360 a, b. 
ple, a four-story detached house, Fig. 361, 
‘our different facades, a being the unbroken 
next the street, b the facade next the garden. 
On and’ the principal ‘entrance, c and d being 
Cade with projections; éach story contains a 
ons ting of kitchen and appurtenances, water 
g Yoon, rréception room, living room, bed room, 
) NM @ach facade being sufficient. The house pos- 
u ngraceful proportions; the basement should therefore 
3 ed from the other stories by a string course, 
ar story treated like a frieze or enclosed by a 
x the. basement story, We now have to make the 
Of ti elle. etage more prominent than those of any 
° o ory, sO as to charactert ze_ this as the best story. We 
“sherds @ furnish | 8 windows with caps with conscles, connect 
them by a lish string - course to still more moderate tne 
how One angle projection of the house 
Le ving room and ig subordinated on that account; 
rojeéction contains the dining room and is so placed 
: this. and inerease the varied effect of the whole 
ig room ig characterized by a window with anguiar ped- 
f we assume tne dining room to have a balcony, the 
1is balcony also serves as a window, would difier 
é ther window. , and would therefore require its spe- 
cial distinction, Po: npeat the windows of the kitehen, W. C, 
and dining room more plainly than the rémaining ones of the 
same. flat will hardly be. ‘proper if a pleasing appearance of 
RS house on ‘the garden side is required, for the unity woulda 
suffer ‘from too great. variety, and this inferior treatment 
would indicate those Foome which should be oe as mach a 
Poss tole. ua as ee | a 
The. treatment would be igreved: somewhat in the second story; 
“the window of the living room in the projection would receive 
rig. cap without pediment but with small consoles. The other win 
dows of the story. should haye caps without consoles and witn- 
Out separate silis.: Finally, the windows of the third story 
would ae ae have architraves and would produce a sufficient 
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 gannectéan with the frieze; ‘yet the. window of 
m may Des distinguished Dy. & decorative cap, Fig: 
ae cinpi ‘form, as ‘they. act ‘in conjunction with the 
i sand a more severe: and pape ee, treatment 


1 fol nf ee aeaes) pat’ one. of these will be seen 
8; hence Une y and variety are to be considered 

The principa al facadé ap- 
“symmetrical “heres: Decauae but a eet kind of 
ree 


ba may perhaps: prancias a: a ecvind influ-: 
Snes staat eee a harmony of 


“th Fe re vec ake to. be softened. Tne staircase 
haedone Gand “purposes other. than. those of the living rooms 
and should bigretore be developed ins different way. The low 


B ean angular. ‘pediment: ox or. in ite piace. ay” be used 
| ace. inscribed with the name- of the owner, date of erect - 
eet _ The window above this: has a decorated eircular ped- 


Ap pediment cap. The ‘uppermost window may ey & a purely 
decorative Can. ar 
| We: have here piven an a aes how Se lagved tents 
should ‘be employed in @ spectal ease. The general ground -laws 
of contrast. of effect. and of internal and external trutn det- 
ermine our choice of the different motiyes of form, starting 
from certain: normals, not throwing together motives at our fan 
cy. The law of enhancement cf motives, with the other law 
that 2 ‘series of simtlar elements require the middle and ends 
ybo: be made prominent because being special: points,, or that 
their recurrence in a periodie series must be accentéd, requi- 
res tns strongest motives to characterize the points bo be 
made most prominent, and the weaker to be subordinated, and a 
strict attention to simplifying the motives of the ditiferent 
atorisa, 
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CHAP. 18.  OPENINGS-IN WALLS. RA. 124. 
In a villa consisting merely of a basement and first story, 
it would bé in accordance with the means at our disposal and 
Iso with the character of the building, ‘to seleet for the win 
hows of the belle etage or lower story a stronger or richer mo 
tive of form, than a9] Bae upper story; a window with cap an 
sill, both on consoles, would usually be sufficient for Se sher 
Hesigns; but the stPOnzser motive of the angular pediment, or 
née weaker one of a decorated cap, would be restricted £0 Lhos 
indows of the same story, which are to be specially character 
L2zed; thus the etrongest motivenmust not be selected for the 
penéral one, isavirnig no méans remaining for distinguishing spe 
ial eases, and réquiring one to descend to a lesser motive. 
in the same Way, the forms of the other and subordinate story 
should be reduced a degr¢e, that the belle etage may have its 
lus effect. if the basement be also the belle étage, a combi- 
ation of the architecture of the windows with the base and tk 
he cellar windows in a grouped motive , or the combined eff- 
ect of these elements as a whole, even if not connected, will 
appear go bold and sorrich, that the silis do not require the 
pdditional effect of corbels 
The windows of the upper story, which only contains the bed- 
rooms, breakfast room, nursery, dressing rooms and guest cham- 
ber, waile the belle étage contains the rooms for soctal purpe 
B6s, the master’s room, living room, étc., should therefore be 
Eréated in a subordinate way, be simpler, and therefore light- 
brand tess seéyerse, Conversely, if the belte-etage be the up- 
er story, and the ground floor be allectted to inferior purpo. 
Bes, the basement mus t be simply and boldly treated and b¢e. 
ig@avier, while the belle étage requires richer and still str 
trong’ ind elegant forms. 
The Italian Renaissance may be reproached with having reéta 
6d Doric, fonic and Corinthian orders as a fixed series of 
the characters of the stories, calling the circular pediment 
fonic, and the angular one Corinthian, forgetting that in con 
paring round and angular pediments of equal height, the round 
pediment always-possessés the character of heayvtness with le 
‘trength than the angular one: this caused a contradiction in 
the architecture of many palaces and hnousés, if Doric columns 
rere CGmployed in the basement and Ionic in the first story, 
with alternating circular. and angular pediments, as in tie Ps 
dolphini Palace, Florence. Alternatton of round and angular 
pediment caps in ths same way has its advantagés, if tne sto 
@ontains more than three windows; a certain contradiction e 
(nen remains, as on the facade of the Bartolini Palace, Fic 
enee; the stronger motives are too much concentrate 
caps alternate in case: of four windows, as in the 
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CHAP. 16. OPENINGS IN WALLS, 
ralace, Ploréence, and the Farnese Palace, nome, 
graceful result is produced ag the ends are diffe 
any reason therefor, and the centre is not accént 
nation would first become suitable in cass of 
pecially if angular pediment caps were usé@éd at the middle and 
ends, with ericular pediment caps over the intermediate wind- 
ows.. Palladio used this expedient in the Chieragati Palace at 
Vicenza witn good results. In cage of'a longer series of win- 
dows, round and angular pediménts should preferably only be ¢ 
ployed. ag a means of emphasiZing the céntre and énds. The ad- 
jOined schemes, Fig. 364, give examples of ways in which 4 
change of motives is admissibl¢ in different cases without 
jury to tne untiy or variety. 
i. Forms of Pediment Cans. 
As for the forms of angular and circular pediment caps, tnef 
héights may be made about }-4 to 8-9 tneir spans. -The mould- 
ings of angular and curved pediments are similar to those of 
horizontal caps; the two following cases may cecur; the upper 
Or crowning méember is either merely carrisd around the pédim- 
ent cap and omitted on the horizontal return, which-terminates 
at top merely with the member connecting thé facia and tné 
crown mould; or the entire moulding is carrisd along the hori- 
20ontal cornice, on which the moulded gable rests, and stops 
painst a slightly inclined plane. In the first case, the int- 
ernédiate fillet encloses the tympanum, in the dast, this is 
fone by the upper fillet b, Fig.363. The upper member a, if 
111ly developed in front as well as sidewise, requires to be 
ightly broken at the angle of the cap, which in -reality i 
disturbing than if the profitie be distorted at the angle 
vacant space enclosed by the mouldings of 3 circular or 
a shi 
, head, wreath, by decorative sculptures, 
sO as not to preduce the impression of emptiness 
the back-ground of this tympanum maysoroy6et, beyond 
the wall if the pediment is supported by consoles 
wssic and Renaissance styles gave the same profilés to 
cular pediments and.to the horf@ontal caps on 
rest. Strictly speaking, this is Uumnéecessary; 
zlways something different from thé hori zont 
heavY an effect in many cases, if both havé 


a © 


™ 


2s 
t horizontal cap, the géison is the 
secondary importance in the pediment, 
mould of the curved or angular pediments wil! | 
place, as being-the crowning member of the entir 
géison playing a subordinate part. it will tr 
be improper to maké the géitson of the angular 
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ved pediment narrower than that of the horizontal cap, to al 
Tow the crown moulding of the former to predominate, the iat- 
ter ending with merely a terminal member, and to make the sup- 
porting lower member of a pediment lighter than that of tne 
hortzontal cap, Fig. 365. 

Broken circular pediméents are produced by ete the mid- 
idlé of the arch bY a grouped ornament of any kind,( foliage, 
suspended garlands,wreaths,shields of arms, eased, ‘palm-Leav 9 
heads, @tce.), placed between the volute-like ends of the brok- 
en curve, Fig.366. The upperifillet of the crowning member is 
Feury ed around an eye, formed like a rosette, against which, 
and the ornament, the other members stop. These broken circu- 
lar pedimentscaps, as well as the purely décorative caps, noth 
ing else than ornamental erownings above horizontal caps, per-. 
mit a free tréatment, which may be variéd in accordanc’ with 
the special case in which they are used. 

[f it be jugtifiable to break the less severe cirétitar, pedi- 
ment caps and givé them a décorative character, to preak angu- 
lar pédiments at the apex, a favorite idea in 1: @ Rom and 
date Renaissance, so that a bust or other sculpture may. proj - 
hect above the apex, is an objectionable expedient of degensrat 
art, which passes beyond its natural limits. A given motive 
may not be modified or enhanced at pleasure, but only within 
certain limits. Many things indeed exist, which according to 
general laws, are more or less pléasingly formed, but the pro- 
priety of their existence ig not based on their pleasing apper 
Panes, but on the purpose which they may serve. This pleasing 
effect only takes the leading place in free ornament. 

j- Cap with Consoles. . 

If the caps be supported by consoles, these flank the jambs 
fon either side, and the ears are then best omitted. The conso 
les project directly from the wall-face, or from a pilaster of 
equal breadth, which may be flat, or be. bordered by an arent- 
travs moulding, Pie M3076 6 TAS width of this pilaster will be 
fixed by the fact that the console, to appear capable of sup- 
porting the cap, must have greater height than breadth; the 
higher it is the narrower it may be, but the lower it is ths 
broader it should be. The width of the pilaster must be deter 
mined accordingly, but in normai cases will be narrower than 
the architrave of the window. If the projection be broad in 
proportionally low consoles, the arcnitrave of the window must 
be mads6 proportionally narrower, ag in Fig. 367, since the ent-§ 
ire finish of the window would otherwise appear too wide in 
proportion to the clead widtn of the window. 

This pilaster always requires some projection from the wall- 
faee and panelled ashlars may not therefore abut against it, 
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but must be separated from it by a margin. If the window has 
base bén@ath the sill the pilasters require separate bases. 
he ve ha of the pilasters wild vary in aCe ger danee: ph aad pene 


travs or in the same plane with it. If one AGAt pes: to Pens en 
the projection of the caps of the windows at each end, the cor 
oles may be placed directly above the jambs and the lintel of 
the window, 6nclosing the frieze between them, Fig.360 They 
then take the same breadth as the jambs, and their projéction 
is détermined by their section. 
The consoles themselves ‘are either low and broad, as 
385, 367, 368, 369, or are high and narrow, as in Figs. 364, 
370, 374. Consoles resting on a base and supporting a sill 
may be arranged as in Pig. 372. In consoles under sills, a dif 
ference ig to be madeé whether they stand on thé architravs, or 
undsr a pilaster, Figs.370, 371. A further difference consist 
in their -being upright as in Pigs. 366, 387, or suspended as in 
Figs,368, 369, i.e., whether the exe about which the volute is 
eoiled is above or below. For pédiment caps, narrow and high 
consoles as in‘Fig.364, are preferable to broad and low onés, 
which are more suitable for lighter caps and sills. 
Balcony consoles, two examples of which are given,in Figs. 

373, 374, generally require strong projection of bold charact- 
er. It igs frequently necessary to arrange several consoles 
one above another like ‘corbels, seach ‘supporting the one next 
above, esvecially in designing bay-windows, which require 
be: Supports, not for structural but esthetic Preéasons. 

Such eorbelled arrangements may be most simply profiled by be- 
ing’: allowed te project slightly sidewise and strongly in fron} 
Fig. 375. decorative forms may take the place of mouldings. 

For ordinary house construction, using cut stone, a horizon- 
tal window lintel is most suitable for practisal and esthetic 
reasons. Even in brick construction,.for which the straight 
arch may be used, it is betferahot- to employ. arched windows in 
the construction of houses, at least not for living rooms, but 
for staircase halls; for practical reasons, since afehed wind. 
ows admit. less light than rectangular ones of .equal height, 
and for eshhetic reasons, in order to give the house a charac 
ter different from that of palaces and publie buildings. One 
should algo be satisfied itn housesconstruction with the modes! 
artistic expédients already déscrived, and reserve richer and 
bolder forms for public buildings and palaces. (Rectangular 
windows are usually. rare in brick buildings in the U.S. 

2 Windows of Public Buildings and Palaces 
For the arehitecturseof such windows, the ietermining 
Cration of first importance is that the windows are 
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CHAP. 16. OPENINGS IN WALLS. E.A. .128. 
larger and light rooms of greater depth than in houses, and t 
tae external walls are thicker. ' The windows therefore requir 
greater width and height, their jambs are wider, and their ce 
tres are farther apart. From their requirements, thes@ build 
ings are on a largerscale, more solid and massive than hous es 
@{nd thereforerequire bolder artistic 6@xpedisnts. The gréater 
width of the windows is first, since this has a decided effec 
If the windows are rectangular, careful attention must ‘be pai 
to Pelieving the lintel of load, and it must-have. a greater 
height than in houses, to not break at its centre. In simple 
ashlar masonry, the linte] will be a single block, and to re- 
lieve it, the stones above it must be supported by eorbelling 
and radial jointing, Fig.376.. If jambs are sed, it may hap- 
pen that a frieze is formed below or above the architrave mou 
dingas at a or Dow bes Gl) -cA. corréespondine case is when the 
lintel of the window forms a complete entablature supported 
»Pilasters, which also project from the Wallasurface, Fig. 377. 
This entablature has its crowning cornice with or without ped 
ment; -2 separate architrave, composed of two jambs_and a lint 
61, may enclose the-opening. If the pilasters be replaced by 
columns, we obtain the canopied window, such a favorite in thé 
High Renaissance, with all its consequences, such as the ped- 
estal, perforated window Parapet, etc. But this window archi 
tecture requires either a bold reesssion of the storiss to pez 
mit the columns and their pedestals to stand free in front of 
the face of the wall, or the pedestals of the columns must a- 
gain bé supported by columns, consoles or caryatids. This wit 
dow motive may also be developed into complete bay-windows, € 
riched by doubling the cOlums, by the aid of pilasters, or 
may be changed into the frequently employed logsia motive by 
introduction of arches over pilasters or columns. 

The arched window is developed most simply from ashlar con- 
Struction, Italian palace architecture deysloped’ the arched 
window in the most complete manner; arches are absolutely reqi 
quirsd by the great width of the window. Its form results 
from the gtructurg) principle, either a special stone archi- 
trays being formed, projecting from the wall-fac6, and whic! 
may b@ crowned by an entablature and pediment or & circular 
cap, or the archtyolt moulding is wrought on- the ashlars them- 
selves. If the window is so large that the glass requires in- 
termediate divisions, these are provided by the use of emall 
cOlunmns or pilasters, which limit the opsnings in the window, 
the motive of the windows of the Cariy Florentine palaces; 1! 
smal] columns are covered by a horizontal lintel cr spanned 
arches, the tympanum above them b6ing perforated, so that a 
Kind of window tracery is producéd, with the game meaning as 
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) What of the mediaeval. If the Window consi3ts of. three divis 
fons, it naturally results, if no horizontal lintel is-used, 
‘that the middle part is made as hizh as possidls, and the spa 
pedals are filled by circles, Fig.378 a. tn cass of a horizon 
“tal. lintel, a large circle in the centre with i smaller at e 
®2ach side is an appropriate arrangement, Fig. 378 db. 
» A horizonta) lintel, Fig.378 b, does not generally took we! 
if the tympanum of the Window is filled by circles or by otnel 
| elosed figures, as the tangency of a complete circle and a 
straight line is not so good esthetically, as if it were tang 
ent to one or more curved lines. One of the best proportions 
| for windows of three divisions is obtained by dividing the 
diameter into three equal parts, describing small circles on 
1.3 the diameter next each springing, then drawing a large ci 
ele between them and the semicircle, letting the sémicircles 
) of @ach division of thé window be tangent to these three cir- 


eles, Fig.378 c. The sprining point is thereby lowered and 
the upper tracery gains in importance. 


Another motive for dividing*windows in two or three parts, 
only applicable to rectangular windows, is to palce hori Zontal 
lintels above the window jambs, forming transom lights above 
them by means of short pilasters also connected by hori Zonta!l 
linbels, Fig.379 a. This arrangement is particularly justi fis 
ble when the transoms are fixed, only the lower portion of the 
Window being opened. The transom bar must then be moulded to 
form a Wash. The central vertical mullion may then be treated 
aS a supporting pilaster. In windows of this kind containing 
three divisions, the central transom bar may be omitted, mak- 
ing the central window higher than the side windows. The di f- 
ferent mulliong may likewise support circles and sG@micircles, 
Fig. 379 bd.’ : ' 

3. The Church Window. 

The church window falls outside the limits of ordinary con- 
struction, both from its considerable dimensions, and especial 
ly from its height, as well as by its»purpose of lighting the 
House of God, and one must avoid everything of a secular char- 
acter in its appearance, as well as all decorative expedients, 
tending to recall the construction of houses and palaces. The 
considerable thickness of the walls afford broad jambs, usual- 
ly splayed with or without mouldings. If the windows are not 
Simple opénings between piers or columns supporting entablat- 
ures, but are spanned by arches, all the forms of ‘arches perm- 
tssible in sécular architecture are to be excluded with the ex 
-€ption of the indispensable semicireuvlar and pointed arch, 
hich, if slightly pointed or depressed-pointéd, is always ap- 
propriate in church architecture, unless forms of classic tem- 
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4, assuming that the-structural principle is to govern 
sethetiec grounds, the pointed arch retains its superiority 
the circular arch Lic properly. used: Thus ina group of 
Bet: ehurch @éntrances or Windows, a pointed arch between two 
ewoietrcular ones gives a more varied appearance than three 
iwemicircular. arches. dn using the pointed arch, we are not 
Pebliged to. accept all the consequences resulting thepegnom in 
I Govnic, If we do desire to build exactly in Gothic, but to ra- 
“tionally deduce architectural forms from structural and estiaet 
ical Pe quirements S, in many questions of cuurch architecture we 
shall ‘Still touch upon the Gothic style, but must carefully a- 
‘vol, everytaing specific to that style, and which may as well 
or even better be replaced by other forme. 
ee el Ay The. Wheel Window. eee v 
. We. ean. never. exclude the wneel window from enurch architect- 
de tae It always remains the form of window most pleasing and 
mMOSt suitable for certain purposes. If the wheel window be 
got divided byaan iron frame-work for the glazing, but by stor. 
work, one. should always recur to motives common in the Middle 
Ages, and eitner arrange around a centre radial muljions, 
whose outer ends are connected by arches in any Way, Or a syst 
em of perforated Slabs, in which the detail forms specifically 
belonging to Gothic and Romanesque should be very eae tht y a= 
voided. A circle is a general form and always reguiréed in ar- 
chitecture, but the foils and cusps of Cothic tracery are’ spé- 
elfie and no longer necessary in church architecture. A scrol 
work Of plant stems may be used as a motive for the tra cery of 
church windows with the’ joints horiZontal, or arranged in ac- 
cordance With principles of arched conatruction,. In this way, 
tracery may be inventéd, whose form enti rely corresponds to 
the principle of the Renaissance style, while its construction 
and moulding are in accordance with the médiaéval principle 
P hiot 360, 
&. Window Tracery. 

Vertical .divisiong of windows may form a system of mu) li ons 
like those of mediaeval tracery, or a system of perforated hor 
izontal slabs of stone placed one above another, in this case 
also, the form-principle of the Renaissance admits of the most 
varied forms, seroll-work, tapestry patterns, the use of fig- 
ure, plane, and ornamental decorations of all kinds. The mou} 

dings aré similar in principle to those of mediaeval styles, 
6éyen admitting a freer treatment. A freer form of patterns of 
window tracery is suitable for the Christian church, a more 
StPictiy geometrical oné for the synagogue, without the heces- 
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sity of SNES ee from tae Moorish st ylrew SR a: tae apebarei b-< 
“metaod,» Fit ta possible to divide windows by Ofecing pilaster 

- @oove each: ‘other, supporting norizontal intermédiate cornices 
‘and connected by arches, Fig.381, These cornices require a | 
wash on top, The lower part of the church window best stands 

“on @ splay, Fig. 382, which carries off the water and ends wita 

a8 Me Piss moudd ing to keep the water off the wall. 

be Transom Windows and | Skylignate. 

By Ete windows. frequently serve to light upper galleries of 
halls: as. well. as the ceiling. If they are not windows of ord: 

) mary a and normal form, they may take different forms, as permit 

| ted by th external architecture, circular or oblong, with an- 

"e 1b et semicircular, NBBbeL They are always subordinate 

preferably treated in accordance with the arrangement 
weade. They are sometimes placed in the frieze under 
ce or its entablature. 

ma 1d 6 Doors and Gateways. 

“' Forideors: and gateways of rooms, public buildings, palaces , 
and churches, the same is applicable, ag for openings in walls 
in general, and a portion of that stated in regard to windows, 
In the simplest form, the door is merely enclosed by an archi- 
trave, either with jambs and a lintel projecting from the wall 
face, or by mouldings receding behind the wall-facé and wrough 
on the ashlars. ‘The architrave should be changed below into a 
kind of plinth in some way, either-simply dying against this 
or returned around it. 

The section of the architrave should have 1-7 to 1-2 the 
elear width of the doorway. In the early Florentine palaces 
witnh their massive bossed ashlars, the breadth of the afchi- 
trave is a bout 1-2 that of the door. The doorway will appear 
weakly or strongly protected, according to the width of tne 
architravé, and a strong protection will appear ths more desi- 
rable, the gréater the opening of the doorway, and may become 
the principal motive of the artistic treatment of a city or 
fortress gate, a tunnel or gateway bridge. 

Sifiple rectangular doors with horiZontal lintels yield ta 
following motives with the aid of the columnar orders. 

l.. The architrave has an added frieze and cap; the progres- 
siye additions for enriching this motive are; consolés under 
thé cap, pilasters on which rest the cons oles, a pediment and 
attic story or transom window above the cap, additions which 
admit of the most manifold variations of form, pecor dae to 
spSctal cireumstances. ; 

2. The architrave of the door ts flanked by pilasters or 
columns supporting an @entablature. The pilasters or columns 
may be with or without pedestals, may be arfrangéd in pairs, 
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thé entablature may be crowned by a pediment, or may -form a 
DA TOON Yrs } 

Doors and windows, covered by arches, admit of a series of — 
motives, from thé simplest to the richest, with enrichments by 


_ the expedéents already mentionéd, sspéecially by making tne 

_ springing blocks and keystones prominent. If panelled ashlars 
| be added, as in many palaces, or three gateways are connected 
ina group, the richest forms are produced, like thos@ invent-° 
| @d by the [talian Renaissance in palaces, gates of fortifieca- 
- tions and cities, and also those erected in modern times. Th 
last motive of the triumphal arch may be varied in different 

} Ways, according to whether the openings are of equal width or 
, tne middle one is widest, or whether coupled ptlagters or col-. 
| umns, with or without nédéestals, are used, and from thig by 

- placing a second one over the first, was derived the motive of 


a two-story triumphal arch used in many Renaissance churches. 
The motive of the triumphal arch is also the one best suited 
for magnificent city gates and will so remain, since the cent- 
ral Opening of wider span for carriages, and the narrower side 
openings for persons on foot, can scarcely be more properly 
eombined in a group than in. this way. By the addition oi an 
attic, a crowning group of figures, and especially of sculptu 
red decorations, or by’ flanking it with two successive towers, 
the motive of tne’ triumphal arch forms a decorative architect- 


ural work of the first rank, which my as well be employed asa % 


@ Motive for a city gate or the portal of a bridgé as for the »% 


facades of a church. 

In houses, palaces or public buildings, where the plan perm- ;. 
{ts, a small porch should be arranged before the entrance door “% 
Vig.383 a, b, ora projecting porch is constructed, which sup- 7 
ports a balcony or terrace. Both arrangements admit of the 
most waried forms, according to their connection with the oth- 
er architecture. Such porches are much used at principal en- 
franees of churches and are often indispensable for protection 
from wind and weather. They are then placed between two tow- 
Gis, form the lower story of a tower, or project from the fac- 
adeé. On account of the bhickness of the walls, the portals of 
churehés always have very wide jambs, and should always more 
or léss closely approximate Romanesque church portals in exter @ 
nal form, yet avoiding all that could recall these. This re- 
sults {Pom the given conditions tnat Isad to like results in 
Similar conditions. ) 

8. Portals of Tunnels, Gateway Bridges, Culyerts, ete. |. 

All cpenings in Walls, comprised under this heading, serve | 
purely material needs and usually require bat a small amount " 
Of decoration, entirely dependsnt on the purpose of the struce “<@ 
Lure : : 
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“hares”. gb ls a city, tunnels, bridges a and fortifications. require 
"greater expenditure for architectural purposes than in a wild 
ountain golitude; but. even tné least important of such necés- 
ary buildings must fulfil their purpose in the most completes 

, and a form must be given them better than the require- 
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mel is nly momentarily seen and 1ts form 
[t ts somewnat different if a street ex 


y, 30 that pergons on foot have time and 
ortunity or examining tne structure. 

It is generally advisable in engineering works and > eoyil tiga 
biona, fous onomy, to make extensive use of rock-faced ashlar 
} 3 | tructures. derive thencs a character of earnsst 
yh. ALL petty forms are entirely forbidden in 
| they do not. harmonize with the character of these 
ive. structures.  Battlements are always suitabls 
fo ming walls, because a simple and effective motive. 
‘Foe’ p 8c ons of. cornices, ‘massive corbels, corbesllings like 

those under bay-windows, and similar simple expedients aregoal 
| -Embrasures, openings for ventilation, and similar subordinas 
openings in walls, openings for discharge of Water, etc. , ars 
best heft simple, as required by their purpose, Without fur'toe 
development. It is natural for opénings in walls to bs treat - 
ed in: accordance with their importance and location. Tne more 
gubordinate, the less stress should be laid on making tneir 
forms more elaborate than required by the material need, avois 
ing al] that might appear pretentious. Solidity of the mason-— 
ry and careful execution must be tne principal means for deter. 
mining the appearance of the building. The Barocco style ind- 
eed went 60 far as to decorate the embrasures of fortifica- 
tions, one of many errorg that we must avoid. 
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CHAP. 17. | FLOORS. “4 
Chapter 17. Floors.and Pavements. 
1. Stone Pav ements. 

Stone pavements: for streets, squares, courtyards, ete., are 
either coniposed of specially prepared paving stones, of stones 
from rivers, or of quarried stone. Such pavements are now gel 
dom used, that require decorative treatment, but when these 
are desired, stones of two colors are used to form simple en- 
closed panels, and they must evidently be of Squal hafdnés 
Such pavements were formerly composed of stonss of different 
| shapes, square, oblong, ete., and an example is found on th 
' Cathedral hill at ‘Trieste, Fiz. 384, and another at Rome, 

Pleasing pavements have been constructed in various places 
with river stones and quarried stones, which must have approx- 
imately equal size. Square panels are usually formed with tne 
| larger: ‘stonés, their diagonals being also indicated, or oblong 
| panels are filled with closely set stones. If the Piver stone 
are long and elliptical, they are usually arranged in ‘bvarley- 
ear’ bond. Separate figures may be formed of small stones in 
mosaic-like patterns. Fine 6xamples of such pavements are to 
be found in Freiburg-in-Baden, in the greatest variety of pat- 
terns, were carefully constructed with river stones, and with 
separate mosaic-like figures. ; 

2 Floors of Stone Slabs. 

The simplest kind, also used for pavements of entire cities, 
is that composéd of stone blocks, like antique streét pavemens 
The polygonal pavements of Plorence are imposing, with their 
very large and carefully taid stoné slabs and blocks. Square 
Slabs are much used for covering floors of churchés, vestibu- 
les, corriaors and passagés, courtyards, ete. A favorite meth 
Od ig tO use differently colored kinds of marbles, producing 
mosaic-likée patterns. <A specimen of ancisnt stone intarsia 
from St. Géreon in Cologne is composed of slabs of Rhenish 
ing slate, into which are cemented figures of tufa; a sécon: 
One at tne same place consists cofslabs of white sandstone 
to which are regularly inlaid figures of red and green porphy- 
ry. Intarsia and mosaic floors may represent geometrical or 
ornamenta,] tapestry patterns, or even figure compositions as 
in many Pompeian housegtand in the Cathedral at Stena. 

3. Floors of Bricks and Tiles. | 

Ordinary brick paving is ealways laid in regular bond, and 
the decorative bonds are to be recommended for bricks set 6dge 
wise, producing patterns of all kinds. If it be desirable to 
employ colored bricks, they must not be snamelléd, but must be 
self-colored to retain their appearance after uge and to prev- 
ent slipping. It is permissible and also proper to make brick 
Bd Shah Of moulded. blocks of forms suited bg a3 mesaic systen 
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Chapter” 18. Treatment of Buildings in Storiés. 
aie 4. Height and Character of the Stories, 
fhe heights. of the stories arse determined by the heights of 
the Tooms, and theses depend on their areas. An old rale gives 
as a basis, that the height of a roomshould equal 2-3 to 3-4 
its width: or ii3:1-3 sum of length and breadta; op the half 
diagonal of its plan. 
(Durand | gives tne following in his Léccons d' Architecture 
1. Ceiling horizontal. 
deight equal depth if length be greater than depth. 
Heizht less than depth if this e@quals,ine lengtn. 
o£ For arched or vaulted ceilinys. 
Height equal to 1 I-2 deptn, if length exceeds depth, 
Height equal depth for square, polygonal or circular ‘rooms. 
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These proportions mugt be reducéd for very largs rooms. 

Fergugson gives the following rule in hig Historycof Arcni 
ecture, Height equal to thé square root of lsngth plus hatd 
- the depth. 

Proportions chiefly depend on purpose of the Poon, style of 
architecture, importance of the structure, ste. The presésnt 
tendency in the U.S. is to make heights of rooms less than 10! 
merly, bécauseo more effectively and economically warmed and 
yentilated, and a larger rental can be obtained for a given a 
rea of ground and expéendituee for building, ste. Rooms shou] 
never be less than 6 ft. high in tne clear, beat about 10 ft. 
for ordinaryccottages, 12 or more for better houses). 

Tae external character of the stories, their purpose, and 
their neight, are always intimately connected. Ths cellar 
ry of houses of public buildings will always be subordinate, 
yen if ecntaining living rooms. Its height does not exceca 
that of the base of the building, and it requires a plain and 
massive treatment. 

Phe basement may have a different purpose and is occupied 
shops in city houses, which require the widest show windows 
possible, oF by modest dwellings. it is very eommonly the pr 
principal story of villas, containing thé rooms for social pur 
poses, the upper story being occupied by bed-rooms, nursery, 
rooms for geéusts, etc. The bagement is then the most richly 
decorated story. 

The first story is generally tne prince 
tagé, both in houses for renting as ve] 
lic buildings, and its external appeatra 
press this in its architecture. it wil 16refors be mors 
richly and elegantly treated while the is gimple and 
massive. If a mezZanine story be used, , must be treated 
With discretion, and be similar to the firs ory. 

A second or third story is always subordinats.. In larg¢ 

es for renting, these storisg perhaps ¢ ain’ two or three 
eparate flats, while tne principal story contains only 2 
} d 
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@ dwelling of high character. The gsscond and third sto! 
® accordingly to be more simply treated. 
An uppermost story, which contrasts with the basement Y 
buildings of three or more stories, should in yery many cas 
be formed like a broad band, connected with the main cor 
and terminating the building at top in a characterts 
Since it usually appears too low and light in cOmparts 

né heavy massescof the lower story, it snould 

ghtly and decoratively treated, and 

yoted with dormer windows and crowning 

ether % Windows of the upper story, 
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3 An attic. may be ‘placed bovs “tHe prinetpal. cornice ‘peutad 
which ig ‘concealed a story. in the roof, it may be characteriza” 
by dormer windows, or a so-called mangard roof. may be built. 
In rare casés, the upper storyeof a house of sévera)] stories 
3) gnats cage eae as in many italian cities, wnere the 
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Gel gtoks in, the base, 
& broad band. 


ti ee is at. the same Oaian. 
internal floor. The lower men 


die. of the base by rk bags 
sas POCRSEEE the cap 2180 . 
| Plz. 


Uf ferent ways, Kecdra ne to whether | 
6 is. to be proportionately high or low 
windo il. be arranged, this with the pt 
>: be ng ee a sé@cdnd base above the cap of th 
base proper Many special solutions may be deduced from the: 
internal Peruse penta a Aer specimens of which are ety.er in 
Figs. 343,348, 350, a 
In palaces and ‘public. buildings, the base assumes a greater 
importance and a stronger expression. It projectseconsidérab- 
ly as a seat in a few Florentine palaces. The vases 6f church 
@s generally require. a strong projections to eorréspond to- 
their considerable height. 
In cities, where dwellings are found in céllarg, thé base of 
ten has a considerable height to afiord a greater height of 
windows. It. is. not possible to go.itno the endléss ways of 
forming the bas es of buildings. Thére sometimes exist divers- 
it'ies in the. ground,’ peculiar dispositions Of plan, connmecticn 
of base with principal entrance, with terraces or external 
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patepe, whieh ‘lead: to gpéctal-arrs Wngene@hte,  projectiona of 
*othe masonry, ecluma, pilasters, with op without: pedestals, 1: 
> fluence the form of the base, together With rustt*stedemascn iP} 
_ which ig much used for the base; further, cellar and sub -¢eel la 
| Windows, ete. , Windows of church crypts, etc. The base will 
always be modified according to the form, arrangement and pro- 
porttons of the windows of the basement story. A considerabd! 
influence also rssults from whetner the spaces benéatn the wir 
dows project of are 2recessed behind the Wall-dace. Also fron 
the. erYrangemont of shope, whose larsgé.show windows render 2 
low base desirable. 
». A base will oftenwpe,, proper in the principal story, and then 
| Mg uaP Ly. has a slight’ ‘projection and consists of. a plinth, and 

a fae oF moulded, decorated band, whose heizht corresponds t 
that Of the window sills, : 

as or slightly projecting string courses with upper and 
lower members — may. appropriate] yube used at the héight of the 
window: stills. and caps, at the eats in rectangular, or the 
height ‘Of (the springing of arches Over round “headed windows: 
they subdivide the stories in smaller divisions, connect tog - 
ether the windows of 2 story, and may be désirable for produ- 
cing an animated division of the wall. 

Re String Courses, 

These are sometimes “ue for séparating the stories. The 
principal story, at least, must be separated from that next bé 
low bY a stYing course, of from that above, if it is itself 
the basement story. Whether all the stories should be separa. 
ted by string coursés or not will depend on their number and 
charactér, as well as the length cof the OMA Tage OTT) a: 8 pul ed 
appearance Of the building is to be avoided in four or five 
story buildings, perhaps only the basement story with the mea- 
Zanine may be separated from the principal story by a string 
course, and the upper story divided from those below it in th 
same way. 

The forms of string courses should be ag different ag possi 
ble from those of the cornice; they should therefore haves no 
more projection than may be necessary, so as to not concéal 
the mower part of the next story by their projection. The lar 
Bepystring courses, which separate the principal story from 
taat next below, usua Ity consist of 3 geison with wate er-d rip 
ana upper and lower mouldings, Fig. 386 The string course 
Will appear heavier cr lighter, according to the prominence o: 
the géison and the forms of the members. It ig enriched and 
stheng thenéd by tn6 introduction of dentils. The string cour: 

mugt always have a wash to.b@ad off the Water, with oP withou 
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& COvs, by which the efp@cttive heizght of the course may be es 
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YS ay Ragan In richer designs, the string. course: may p@ s@para-% 

ted from the wall by a frieze above a bordering mémber.. 

aa The string courses of the other stories mugt be kept less 

Peron rns and be profiled differently from th® princtpal one, 
.Sither by inersasing the upper and lower members, to diminish 

the height of the facia, by replacing this by a quarter round 

Po ORy ‘cove, or by forming thé string course at pléasurse, compos - 
Be itv ‘from roper elementary forms in a suitable way, Fig. 387 

| Ns courses may also be combined with a frieze. 

tp decorate separate parts of. string courses by the @xped- 

ae of antique architecture would not be normal in stone con 

 gtPhuct Lon an for houses on account cf, the expense. It is és-' 

| sential ‘that it: should look well without decorative accessor- 

“Less Tita, xury may be allowed in public buildings, palacés 

and | ehurehes, and the principal stres¢ igs to be laiq on the 

) fackyith hese ornaments contribute to the efrfect;. therefore 
with plain bullding materials under weak northern sunlight, 
and: with. darkening Of stone by abundant coal smoke, we ehatt 
do weil not to lose ourselves in the delicacy of Creek orna- 
ments, but to adhere more closely to the ssverer:forms of Rom- 
an and Renaissance as modéls. Ags we have neitner Creek prop- 
ertions, strong light, nor noble marble, we must make allowan- 
eés for conditions entirely different. 

| c. Cornices. 

The main cornice has the material purpose of protécting mas « 
Onry from rain as much as possible, and of receiving a gutter, 
as well as the ideal one of terminating and crowning the top 
Of the dDuiiding. The height of the cornice depends on the efré 
€ct tO b& produced and its projection, or ‘how far thé material 
employed may freely project. The higher the cornice, the low- 
ér will the building ‘appear in proportion, and the lower it ts 
the higher tne building will seem to be, The fewer the number 
of stories in a building, the less the necessity for the corn- 
i¢@ tO appear high. The cornices of low buildings should then 
be proportionally high, and of high ones, low.. The following 
Italian Renaissance bul tidings may sérve as: guides. The height 
of thé cornice without frieze, measured from bottom of lowest 
to top of highest member, is as follows, in termg of the total 
height i the building. Villa Farnesina, 1-20; Pandolphini 
Palace, 1-16; Gondi Palace, 1-18. The entire entab lature, in- 
clading fe lee and architrave ig 1-2] of the total neight .in 

the Cancéllaria, Rome; 1-16 in the Rucellai Palace: 1-8 in the 
Villa Farnésina and Panddiphint Palace: about 2 oa ini the Lib- 
Paty Of St. Mark at Venice; 1-9 in Bevilacqua Paice. Verona. 

In modern buildings of the Dresden school, the cornices, in- 

eluding irieze and architrave, measures about 1-17 of total 
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¥ anne of Phuriding “Or about] - 30° ook -40, Omitting frieze and 
—~ &h) ‘ehitrare. Other schools. of “kpenitecture: etaploy woTder cornti 
. €@g+ those of the Dresden -schoot- have-an- elegant and refined 
“effect without appearing too small.“ -Gnauth obtained. good pro- 
“portions in two palaces at Stuttgard with 1-10 to 1-12, inclu- 
sive of frieze and architrave, cr 1-25 to 1-27 without then. 
(A common American rule ¢or 1 or 2 story buildings is to make 
total*height of entablature 1-12 of height of its top from 
ground level, but this is too much for taller buildings.) No 
fixed notte] proportions for neight of cornices exist, only 
starting points at most béing given, for these proportions dé - 
pend. on thoge of the entire building and its absolute height, 
as well as the point of view. They must be 1é6ft to artistic 
feeling in each case, and the maximum possible distance ost- 
ween the eye and building also influences the cornice. Genoa 
igs characteristic in this respect, with its narrow streots, 
tall palaces, and high string courses and ccrniceés. 


The projection of the cornice is determined first by its con 
struction. [If the projection and height are #qual to h, Fig. 
388, the area of theceross section is about 1-2 h xX h, so far 


as it proj@cts from the wall; hence the block of stOn® must ox 
tend at least as far into the wall as half its neight. (An Ap 
erican rule ig to make each stone extend into the wall asifar 
as it projects). Tne more the projéction exceeds the height, 
the further must the block extend: into the wall. From this 
the following principles are derived. 1, Material ts saved by} 
a small projection; 2, in greater projections, the stone snor 
be hollowed-out as mucn as possible; 3, the cost increases 
‘with both inerease in projection and height. 

If a larger cornice is to be composed of several blocks of 
stone, attention must be paid to equilibrium of the ovérhang- 
ing parts with those built into the wall, and it may happen 

that theccornice projects as far behind the face of the wall 
as in front of it, when all the blocks are fastened togetner 
by clamps, Fig.369, or at least @énoughito make the area of the 
Shadea portion in Fig.390 greater than that of the part no 
shad ed. From this discussion it resuits tnat to continues the 
Wall in form of an attic is preferable, to bring the centre o: 
gravity of the eafhice as néar as possible to the axis of the 
Wall. That it is alse desirable to lightsn the cornice as 
much as possible by modillions, dentils and Ohaa wanted mould - 
ings. But it is to be noted that the modilliongs must not 

cut from the same block as the geison, but separately arrange) 
as the geison would othérwise be too heavy and the purpose of. 
the modillions entirely lost. Thugs the mutulés and their gut- 
tas of the Doric style are objectionable ag being otherwise, 
and it 


> 
u 
o 
v 


% 


: ; 
n 
ee 


oth CHAP. .18. BUILD! NGS IN STORIES, B.A 14) 
Nand it would be better to treat tne under side of tne geison 
with sunken coffers. Dentils, by whieh cornices are made ligh 
ter and more animated, aré useless when tneir projection is 
slight, and are therefore best omitted in string-courseg or 
iSOrn ides of small projection. 
In its simplest form, a cornice now consists of three eléemen 
ts; the strongly projecting geison, the supporting lower memb- 
ers, and the erewning upper members, Fig.391. The geison is 
‘hollowed cut on its under side to forma water drip. If, as 
‘in Grecian architecture, the corona also forms a gutter, ‘tais 
must. be much higher than the geigon and tnerefore becomes a 
dominating motive, and to not unnecessarily increase the weigh. 
a eteep ‘and: lightly projecting profile is given te it, Fig. 
(392. But tne. geison usually prédominates and the crowning men 
‘ber is best worked from tne same block as the geison and not 
from a ‘separate one, as if an actual gutter is used. In rich- 
er forms, Weaker members are inserted between the cyma and the 
geison. — aa 

By our method of working all cut stones from rectangular 
blocks, it is absolutely necessary to retain the hori Zontal 
joint 2 f close beneath the geison, Fig.393. If it be desired 
to panel tne under surface of the geison in coffers, the drip 
should be short and bordered panels should be inserted between 
it and the supporting lower members, Fig. 394, plan & section. 

The readisst expedient for enriching and strengthening tne 
cornice is the insertion cf a sécond projection betwedn tne 
supporting lower members, increasing these members, Fig. 394. 
This second projection is preierably formed as dentils, Fig 
384. Between it and the geison are placed modillicons in ati ii 
richer cornices, around which are broken the upperzmembers of 
this course. In the ricnest cornices a group of members is 
placed -bensath this row of modillions, and even anotner proj ee 
ti0n wita its upper and lower members. A frieze and evén an 
architrave igs placed below the cornice whenever required by 
esthetic needs. The frieze may remain flat or may be decorat-. 
6d, Fig.384 a, or it may be formed as a series of vertical mo- 
dilitona, as in a fine example by Vignola, which permits a 
still greater projection of the cornics. 

Al] modern cornices are merely variations of this motivs,al- 
"esady fixed by the classic and Renaissance styles; the quest - 
(On is then whether one will adheres more or less closely to 
Grecian, Roman or Renaissance architecture: whether one will 
Strictly retain the columnar orders or not, and whetner the 
cornice shall be ornamented or not, and in what way. The afch', 

‘Pave may be made lower in facades, being entirely built into 

than when used over colonnades or porticoes, which a 
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A peculiar conflict oe the centre of rae wotone: ce 
@ facade in three divisions are made higher. If the cornice 
Cf the lower portions is carrisd across tne entirs facads, a 


principal cornice will either be partly used as a string-cours 
which is unseemly, or the higher part must be made to project 
sufficiently for the cornice of the lower part to abut against 
it, Fizg.395 a, b&b It wil] then be preferable to so adjust 
thie. that a portion of the cornice of the lower part of the 
building may be changed to a string-course for thé higher par} 
“Fig. 395. €. Or the string course of the higher portion is bro- 
“ken. around and ‘unites with the cornice of the lower ons, Fig. 
395. dor “fo let the eornice of the lower part simply abut a- 
 gainst the projection. of the higher part, as in Grecian arehi- 
ye | ag done in our era by the adv oeates of this style, 
wes, remins a faulty expedient of an undeveloped art. The 
“arehitectare should at least be s0 arranged, that at the heig 
height ‘Of. the architravye of tne lower building, @ sl&zhtly pro 
jecting | band extends around the higher part to preserys contin 
uous lines and to properly connect the parts, Fig. 386. If one 
follows the prinetples of Grecian arehitecture in such casés, 
he will be onfy tco. likely to employ two different scalss, 
which is usually nappily avoided in the Renaissance. 

3. Stories not separated by horizontal Members. 

(akong of separating the stories by string-courses, it is 
sometimes customary. to carry tne’ masonry unbroken from base 10 
cornics, dividing up tne wall by projecting pilasters or proj- 
ections, thus forming vertical divisions; even columns, extend 
ing from base to ecrnics, are used in tais way. Although BY 
powerful effect may be thus produced, tne arrangement contains 
an internal contradiction. It igs always more natural to allow 
horizontal lines to dominate, and even if vertical projections 
of the wall are arranged in form of pilasters, ete,, no ess on 
Sxists for suppressing tne horizontal members, which may eit 
er stop against the vertical projections or bs broken Beound 
tuem Even Gothic church architecture mads vertical lines domi 
inant, but never suppressed horizontal divisions, and treated | 
ther. the moré boldly where they were justifiable. 

4, Galleries, Balconiss, Verandahs, Bay-windows, etc 
a. Galleries, Balconies, Verandahs. 

Halis, whether intended for churches or for gecular purposes 
frequently have galleries on one or more sides. When narrow, 
these may be formed by corbelling out beams Of stone, wood or 
fi tnat support tne architravse or tne floor: but to appear 
strong, they require is be supported by coneles, eorbels, stc. 
Galleries 
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| Galleries, several) of which may be placed Lace each other, are 
Cither vaulted or not, open towards the hall, and rest on ar = 
eades or colonnades, They have. solid or perforated ba lustTra - 
des in front, and may be treated like a series of connéctsd 
windows. These galleries bécome porticoes, loggtas and veran- 
dafNs on the exterior of a building. Those intended for enjoy- 
ment oi fresh air and fine views may be arranged in houses, as 
well as public buildings. If covered, the lighting of the 
room behind them is always impaired when it is lignted by win- 
dows. A construction as light as possible with slender sup- 
Ports and with numerous opénings is therefore desirable, and 

tae géneral character will thereby be determined, and it will 
pleasantly contrast with the more solid facade, wnich is brok- 
Gn Or unitéd by the portico. 

b. Bay Windows and Balconies. 

Bay windows and balconies are external rooms constructed by 
corbéiling out the walls. They may also be added to the walls 
of eities and fortifications, terraces of chateaux, towers, etc 
Taey are always occupied rooms, obtained by projections, are 
crowned by balustrades and supported by corbels, consolés, stc. 

The ordinary balcony is generally a single gtone slab suppor 
ted by consoles or corbsls,whose thickness is about the same 
as that of a string-course, its edge being moulded like tnat 
cf the string-course. The thickness of this slab depends on 
the material, on the projection of the baleony, and on its 
loading by peop!e, who may be on it. Its under side may be 
dscorated by panels of any Kind, proyided that they do not wes 
weaken it. It may project considerably beyond the consoles. 
[f all unnecesgary weight of the baleony is to be avoided, ©- 
pen balustrades of wrought iron are preferable to solid ones 
Of stons or masonry; wrought iron rods and ornaments,.as in 

balugtrades of stairs, must be placed so near togetner, that 
@ child’s nead cannot be passed through, so not over 7 1-2 in. 
apart. The acizght of the balustrade should seldom be less 
than 3 ft, also true of balustrades in general. Balustrades 
of balconies and galleries are also constructed of perforated 
Slabs of Stone let into angle-posts and covered by caps. These 
caps may have profiles like those of window sills and should 
be at the game height. 

Balustrades of perforated stone-work are very pleasing in 
connection with decorations of wrought iron. Sines the Renai- 
Ssance period, balustrades composed of short, vase-like gup- 
ports haves beén and will remain in uas, The spaces between 
tnese may be filled with ornaments oi wrought iron, which pro- 
duce a very ae efiect. Balustrades Qf tay ae 

GCOms and cf alis of all kinds shculd be solid. If it is de- 
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ie entrance door, giving rige to many Fecuitas arrangenells.. 

wiles of corner houpes are especially favoradls places fer 

ay windows, ‘Hence these windows may vary greatly ineforn 

an, being pions, .¢ quare, circular, ete, 

Mie os se cy a ee : 

Ho hare ehiefly to cons sider their forms and not taeir con- 

1 ic Gag for STPEREORENS , they are ee ey. or winding. 
or this may 


i ( rm a ‘system of. Wiranat'y: The Satderipalte 
and Re ees #ne stairs on their open side; the Under 
| sides of the andings often influence the effect of tne désizn 
at se ee aes sy against Which tne hand rail usually abus 
ee a ‘Stairs. with and witnout Carriages. 
le ie steps lie on 6ach other anu support each other with- 
“Out & carriage, their ends and under sides may be decorated by 
(panels of very varied forms. [If strings are used, these may 
be simply inelined at the rise of the stepa, they may be forme 
éd in steps on their upper edges, or steps may alternate wita 
inclined portions, Fig. 397. .These htree arrangements will be 
moré or léss suitable, according to the arrangement of the bal 
ustrade. A inouldéd upper edgé and moulded under side of tae 
stYing will have a pleasing effect. The strings may also be 
BQ treatéd as to form 2 series of console-like supports, F. 398. 
b. Stairs, vauited: beneath. 

Stairs are often vaulted underneath and the most different 
kinds of vaults may be thus used. Stairs with stéps built in- 
to the walls at each end give risé to a very pleasing arfangeée- 
ment by cOnstructing an arch under each step, so that the vaul 
itself ascends in a stepped form. The same principle produces 
peculiar but pleasing forms in case of winding stairs, and 
Which are @specially adapted to brick construction. One of 
the most pléeaging kinds of stairs is that in which four strat 
straight flights run around a square well; if the stairs and 
landings are taen supported by groined vaults, these are a] 
nately inclined and horizontal, aha aie very varied forms 
estilings.) ~One of ‘the. finest meetys for the treatment of 
stairs was an especial favorite in Banas av al @ehuren asin pase 
ure, and is that with steps supported by small colums 
lars. If these are changed into tracery, they lead to the 
most varied forms, suitable for small stairs, .especially such 
as are uséd in houses, within the rooms themselves, or in 
church architecture. 
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al sirades 0 wrought iron are especially suitable, which Conse 
vertical iscorated bars oP of free scroll work. Cast 
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Re cine a Meat ‘sg arms, etc. = 
in accordance with the special case in. -< 
with. their arrangement, and with the mat- 
r @ constructed. They always require a } 

cf Angee a fh aioed te ornament; the forms 


: i fe minate in a ‘turned drop at lower end). 
zh 2. Landing Slabs. re 
Meare must be taken to secure a pleasing treatment of the un- 
dar: side of the landing Blab, if. it is not concealed by vaults 
Shallow panels are suitable, so as not to weaken it, their max 
imum depth depending on. the. thickness and clear. span of the 
slab, and on the particular case ia which it is used. If many 
persons use the stairs of buildings at certain hours, as in 
schools, theatres, concert halls, @tc,, it may become danger- 
ous to weaken. the landings. Thereforé this panelling must be 
carefully considered in @ach special case. ! ‘ 

f. Winding Stairs, — : 

The under sides of the steps of winding stairs are sither 
left flat, or are dressed off to a helicoidal ‘surface, or a 
ault is construct ed beneéath.them In the first case, wedge- 
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Poe aed *d, whose edges are moulded, or their 

| “surfaces may. be. ‘decorated by. sunken panels. [In the second, the 
“helicoidal surface may be ornamented by panels, mouldings or 
ornaments, arranged with reierence to a helical line, the deco 
ration may o¢ radially arranged, or a combination of the two 
thay be uséd. A vauit beneath winding stairs may be dividéd in 
- Padial compartments, or may be an ascending, annular, heliccid 
| al vault, the last permitting pretty treatment in brick con ~ 
struction by the. aid of decorative bonds, especial favorites 


il of winding. stairs be solid, {t should have a 
‘ogame a aig ef such form: ag to be easily gras_ 


a ciatre, ‘this should b6é supported by small col- 
‘sry beautiful examples of these being in the Castle of 
Meissen and the Woman's House at Strasburg. Very grand wind- 
ing stairs should havs a stairease for servants instead of a 
newell, which may be lighted by windows, obtaining opportunity 
for ornamentang the walls of the stairs by nichés, tracery, etc 
B.. Towers. *. 

Towers are either inténded for staircases, for observation, 
or for belis, and in all these cases hav® an upper gtory, eéss- 
entially different from the lower stories; tne upper landing 
Of staircase towers is lighted by a window, ag weil as the éen- 
trance to the attic story or to any other room. Towers for cb 
gervation or fortifications serve for temporary or permanent 
Occupation. Bell towers contain a room for the belle. Church 
towers are either detached, joined, placed over tas intersect- 
fon, OF are small towers on gables, the latter being also eém- 
ployed for signal bells, clocks, etc., as in hospitals, bareck 
racks, etc. Town halis in particular, among secular buildings 
require a clock or bell tower;. towers are also frequently nec- 
€gsary for prisons, city gates, bridges, cifateaux, fortresses. 

a. Plans of Towers. 

Towers are either free on three sides, projecting from’ the 
line of tne butiding, or are built in and free on two sides or 
but a singis one. The square plan is preferable, but it maj 
alse De circular or polygonal, wita any number of sides, its 
form being decided by its purpose, and by the place at which 
lt is to b6 joined to the building. Detacned towers are seld- 
Om Placed near a building, excépt when indspendent, but may bé 
SO arvanged as to be partially free, as when connectsd wita 
tne lower story of the building by an arch, above this being 
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‘entirely Megatkee troche i eee 
“Staircase towers should “sepiy be. ‘aitached” ay che secer or 
pr eek in the angle of a building. Thsy should neat: be 
simply treated, being subordinate parts of the building, shoud 
have smal] windows, only their upper stories being répher and 
“with large windows. If they play a more important part, their 
openings saculd be more numerous, and tnaey should be Lignted’ 
by larger windows. [In many cases, a gallery supported by cor- 
belling or other supports extends around them at the neéignt of 
‘one. or more jJandings. The string courses should be oblique in 
accordance with tae inclination of the steps, or snould be ar- 
Panged sinh angularly ascending steps, or may be noriZontal anc 
Placed at ‘the same heignts as tne floors and the window proj cc 
are et peneenen is used according to the case. 

vals towers, projecting from the 
ke ae aildee’ ane inteia ing a foom like a bay-window 
aeteve Mein Chateaux, fortresses, town aalis, otc, 

aoe: Towers for Observation. Be 
These may. pe entirely free or adjoined, ‘and may partly*con- 
tain staircasés, the uppermost parts being furnished with gal- 
leries, balconiés, and similar expediénts for facilitating ob- 
servation. Church towers are frequently towers for observatin 
especially when serving as stations for fire-watchmen, and 
then have a special story fitted up as a dwelling for the 
Watchman, Where the waten is kept at night. Such a story pfrc- 
duees a special @ffect on the entire tower. 

ce. Bell Towers. 

These are essential Yeu ites for churches. . Their most im- 
portant portion is a room for the bells, wita as large or as 
many openings as possible, that the sound of the bells may go 
tO a great distance. Churen towers are usually intended for 
Varioug purposes. They may contain a vestibuls in the lower 
story, an organ gallery in the tirst, a reom for the clock in 
tae second, a room for bélls in the third, and one for tae 
Watchman in the fourth, which would require five stofies of 
different heights, and which should be differently cnaractert- 
zed. In contrast to the open story containing the bells, tae 
other stories are to be as néarly closed as possible, avoiding 
unnécéssary openings. In cnurches witn nave and transspts, 
the intérsection gives opportunity for a large tower to Berrys 
as’ a bel] tower or to admit light to tne intersgecticn. in el- 
taer case, it may haveias many and as large openings as possi 
ble. ; 

Town halls should often have a tower, wnesé Llowerpportion 
may contain a room for archives, an open balcony, etc., waile 
in its upper portion may pernaps be arranged a elock, bells 
for striking tne hour 
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for striking the 

“eontains the ec . *, y a0 

}aeccording’ to Oho ahetan ces 7 “bat. ‘peing Lower: for pecker -pur- 
poses, all ecclesiastical character should always be avoided. 
This ree true of towers of Breen | city gates, bridges, chat- 
“eaux and fortresses. A fortress-!ike character is mors suita- 
ble those, with decoration by battlements, bays, and similar 
Pee wen ok producing 2 picturesque BL EEe k- 

eee, “Roofs of Towers.) 


offs. 
st essential factor in the treatment of the tower is 

towers may have wooden roofs, stone spires, or.iron 
9918}. these may terminate with domical, pyramidal or conical - 
rms, ry a& crowning form may be produced by combining these. 

j treatment of the roofs of towers is in all cases one of - 
‘ me uitful and welcome probelms for ‘the Architect. The 
elements available for tne purpose are: 1, open galleries wita 
-columa; 2, low open arcadés; 3, dormer windows; 4, placing 
| magses at tne angles; 5, forms of gables; 6, several galleries 
| above each otner, 7, the reof itself, wnetner a doms, a hip or 
| a@ conical rocf; E, corbel led- out bay windows, balconiés and 
balustraded galleries; 9, gargoyles, finials of all kinde, wea 
- tner eeeks, crosses, and other ornaments for tne apexes of tow 


erg. Tne most varied treatment results from combining tasse. 


Chapter 19. Roots. | eas 

Roofs are generally of decisive importance in tne external 
effect of & buildings as they materially aid in forming tneir 
Visible outlines. Sound artistic fesling therefore led the 
Greeks, no 16ss than mediaeval masters, to lay the greatest 
stress on the treatment of tne roof. Less attention was paid 
to its forms by Renaissance masters, witn the exception of the 
doméd roofs of churches, and this.tendency of the Renaissance 
is now the aim of many architects, to allcw tne roof the least 
possiole part in tne effect of the building by conesaling it 
behind an attic, or by making it so flat that it is invisible. 
A rational development ef the roof is missed!lése in Italy, 
where wood is not abundant and snow is hardly:seen, so that 
flat roofs are not only appropriates but actually required by 
economy. It is otherwise in the North with its abundant wood 
and snow. Tne northern nature requires the perpendicular li- 
“nes of our buildings to be emphasized by the roofs; in our 
country with its forests, citiss would seem to have been burn- 
ead if the buildings were witnout thsir very effective roois, 
-witn all their accessories of dormer windows, chimneys, etc. 
Caré must then be taken that roofs are artistically treated so 
as to improve the general effect and not disturb it. It snow 
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Se Char. TOE Se See BAS aes 
‘hot seem that the Architectcannot design anything above the 
Main cornice. Magnificent buildings, like thé tormer Court — 
Theatre in Dresden, require something more than a formless and 
gigantic roof with two lightning rods. Amid its animated sur- 
roundings, with the outlines of the Court Churen and of tne 
Palace with its tower, the heavy mass of the old Theatre ap- 
Péared very badly. Among the many noble buildings on the Ring 
Street in Vienna, the Town Hall with its well developed rocfs 
‘appears far more advantageously than the New Museums, which 
Jook as iffaphey had been burned. 
| We will next treat in detail the following: 1, tne batter o 
Walle; 2, forms of roofs; 3, The roof covering; 4, dormer win-' 
dows; 5, ridge-towers; 6, Chimneys; 7, decorations of roofs; 
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8, gables or pedimenta. 


(ae Ses Phe, Batter of Walls. | | | 
' Enclosing wails are properly battered, that the rain water 
may flow off cn that side wnere least injurious, usually tne 
exterior next the street, wnere means of carrying off tne wa- 
ter are usually provided. It is then proper to add a drip to 
the battering gide cf the wall. Tae same is true for battle- 
ments. If it be required to preyesnt passing over the wall, a 
cresting of wrought iron lattice-work will be proper and may 
be of very pleasing form It will also sometines be necessary 
to give the tcp of the wall a richer form, to make sSparate 
parts of different heights, and to animate the wail by means 
of windows, vases of ilowers, as well as iron lattices and sim 
tlar expéeédisnts. 

& Forms of xeofs. 
Phe prineizal forms of roofs are the shed roof, nip roof, 
gabie roof and pyramidal hip roet. Composite forms may be us- 
Cd as required. Thus a gable roof may bs hipped at both ends, 
OF & gab16 or hip. reof may join another gable or hip roof, 2 
favorite form for the roofs of towers. Inclinationa of rocis 
er) frequently vary, to producé a better éfiect, that the e 
ends of a hip roof may bs steeper tnan its sides, ete. 

It now frequeatly becomes necessary te emplicy the mansara 
Of and the curyvéd mangard for angle pavilions of public bri} 
Rings. These forms are quite apprcpPriats wiiere required. For 
pooncmy, it may frequentiy become necessary to jiessen the 
height Of the roof by placing a deck roof above ah inclined 
ne. For esthetic reasena, roofs composed of curyed surfaces 
hould also be used, as for angle pavilicns and conservatories 

Proportions and forms of roofs are always to 6@ so chosen as 
O add to the effect of the building. If a space for passage 
© artanged above the main cornice with balugtrades, this 
hould never exceed 3 1-4 to 3 1-8 ft. in height: hizh balus - 
rades 
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trades makerthe biticing apvoar low, Tewosés high. “-Balastra 
des can ecarcely bé lower taan J ve T purpsse would >. 
not then be fulfilled. ff these calustrates are arranged in: 
eonneétion with pedestals supporting statues, tnes8 must be so 
designed as to produce a suitable sky-line. 
“>: 3) Pane Roof Covering. ; ae Be: 
- Care must be taken that the roof covering not: only fulfils 
its purpose, but also has a pleasing effect. Even thatched 
straw recis my be made pleasing by the mode in which the ban - 
_dleg of straw are fastened... The rocf coverings cf rustic buil 
dings usually have a picturesque eftect; sometimes consistiag 
of stone slabs ef irregular form, when plates of porphyry or 
thin slabs of Jura limestone are used: sometimes ef shingles 
held dowm by stones, Moss and all kinds of plants, which grow 
on Toofs, frequently appear very picturesque, altnough not ver 
_ ¥ beneficial to wood-work. Sy cutttng the lower ends of the 
| shingles, many kinds of patterns are iorméd on shinglesrcofs, 
| but care is necessary that the shingles be of such forms that 
p the water may bé kept as far away from the joints as possible. 
TLI€6 Proofs take various forms when tne vertical jcints are con 
tinuous cof alternate, when the tlles are get in bond or not. 
Their forms furtner depend on the forma ef the) lower @nds of 


the tiles, as well as whether tiies of any special patterns 


are us@ad. : 


Ths ridge and eaves of the roof always require gpecial pre- 
cautions to prévent sntrance of water and to propsriy remove 
it. These parts also first require decoration, whatever the 
covering of the roof may be:. orders of tiles of different 
eclor should then be arrange: along the upper and lower edges 
of tile rocfg in patterns of all kinds, with ridge tiles of 
Special forms or suitable finials at the apex of the roof. 

In glaté rocfs, the most pileturesque effect is obtained by! 
laying the slates in diagonal courses on close sheathing. By 
using slates cut to certain forms, the most varied surface pat 
berns are proauced, which may be enhanced by slates of dif fer- 
ent eclors. Borders along the ridge and eaves and bands ar- 
ound dormer windows are always decorations peculiarly appropri 
ate for roof surfaces. The ridges of slate roofs are most sui 
tably covered with metal, and erestings of perforated plates, 
or hammered work, of cast lead and Zinc, or of wrought iron, 
are always proper, as well as finials of those metals on the 
Pidges of roofs. 

4. Dormer Windows. ala 

A kind of gtory is often arranged in the roof, especially in 
Mansard roOfs, and lighted by large windows. These may be VES.) 
ry rienly and deecoratively treated, and penerally consist of 
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an architravs. between. pilasters, shich’ Wappekt: sn: ental 
and <3 pediment, and its» base. can be. mads wider: ie ASP volats- te 
additions at each sidé, “Fig. 400 2a," 0; -e,;° @se Fig. 401 a, b, Bes 
Thess may then be properly grouped with the second story windwa 

‘Harge dormer windows are sometimes required for hoisting 
weignts by 5 crane, when in a ware-house. They tnen receive 
@ strongly projecting roof, in which the crane is fixed, and 
are cloged by wooden shutters, which may oe decorated by bands 
of wrought ‘ron. ‘Dermer windows generally serve to light and 
ventilate the Bi; ttic; they may be decorated by ornamental gab- 
le roofs or left quite plain. Woodén gable roofs of church 
spires are 4requently decorative expedients of chief importanc 

and may be connéctéd together, to facilitate fastening the ro- 
pes requited for) the slater’ s work, The dormer windows of hou 
ség and of. public buildings may be circular, semicircular or 
elliptical, or may be of the most varied forms, They shculd 
have an arechitrave and some form of: eresting, which is freq- 
uently made of sheet Zinc. Dormer and roof windows always add 
nae to the decorative effeet of a butiding. 

5. Chimneys.’ : aN M 

In a fully developed architectural style, one must not for-- 
get to give the chimneys a pleasing form, and to so arrange 
them that the general eifect of the building. may not be. injur- 
ed. They should then have bases, with caps at top for tne dis 
charzse Of smoke. The form ef this cap always depends on its 
special medeé of construction. It is proper to give the chim- 
ney a twisted form and to unite several chimneys in a group, 
covering the whols by a roof of thin metal to keep out rain. 
Thig roof may be pleasingly treated in varicus ways, be dsccra. 
ted by small gables, or be formed like a crown, 

°8. Decorations of Roofs. 

Among the decorations of reofs, the cresting ig here special 
ly considered, and may be executed in wrought iron, cast Zinc, 
or hammered sheet.copper, and is generally. arrangéd as a crest 
ing On the ridge of the roof; the finials are of the same ma- 
tePials, in the form of sprays of flowers, weatner cocks, cros 
ses, animals and all other fcrms, and decorate the angles ci 
roofs and especially towers, Wew general principles may be 
laid down for these crestings and finials, the greatest firee- 
dom in their treatment being admissible. They produce the 
mos t pleas ing effect if partly painted black, partly gilded, 
and by their open appearance afford tne mest beneficial con- 
trast tO the massive character of the roof surfacés. 

7%. The Pediment or Gable. 

Pediments or gables form the end surfaces of gable roofs. 

They ars either closéd, as in antique templesj,and decorated 
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SP ae or other ‘form, eh Ti ent the” TT Reeh ror: of the YO6 f- 
bhey may further be closed. by¥ an open staircass, one long stde 
Of tae building being connected with the otner, as in some Ro- 
“Mahesque cnuurchés. In houses and palaces, they {requently con 
tain one cr more rooms, and then have windows: they are some- 
times decorated in tne richest manner and divided into séysral 
stories. Their outlines consist of tne two inclined lines cf, 
the ¢ same inclination ag the roof, or a ae are stepped tosap- 
pear to form battlements; fron the last were derived the rich- 
ly decorated gables of the Cerman on) idan ln witn ornamental 
accessories of all kinds. 

Phe most antura] mode of decoration is to make the two ends 
and the centre most prominent by acroteria and sculptured decc 
rations; all modes of loading the snds heightsn the apparent 
atability, ‘although seldom really itnereasing {t, and tne acro- 
teria at. the centre Batisfies an esthetic need. In very high 
gables, as those of churenes, these free-ending forms require 
eonsiderably proportionate heignt: gable crosses, finials, fig 
ures, and similar motiyes may then be employed. "Tae gaolé is 
covered by a cornice, that.may sometimes be decorated by crock 
6ts, like Gothic, or it may be resolved into free and fanciful 
forms, as in German Renaissance. Both arfangéments are proper 
the first being most suitable for buildings of @arnest and dig 
nified appearance, churcnes, museums, opera houses, etc.; tne 
sécond, fer those intended to have a character of greater. mag ~ 
nifteence, as chateaux, theatres, comic operas, etc. 


Chapter 20. Construction in Various Materials. 
1. Stone Construction. | 

This tg the most monumental and wortny expression of Arcni- 
tecture, “and at the same time is the mogt expensive mcdé of 
construction. The true historical development of Architecture 
Was worked out in stone construction: construction in brick 
and wood only approximated in other materials tothe forms and 
motives already existing im stone construction. It is indeed 
true that in various places, stone construction was iirst dev- 
eloped fromvood constructicn, borrowing thence most of its 
forms, as the entablature, the columns, and the gable roof; 
but the further development of these and other ejiements first + 
took place in gtone construction, as well as the fixing of es-‘ 
thette preportions. The resistance of stone te crushing and * 
transverse strain prescribed the limits within which stons cor: 
struction could be used; resistance to tentios seldom comes in 
ecnsidération, excépt as it may occur in a beam under trans- 
yeérse strain. The elements of stone construction are always +» 
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monolitnté beams of ston | 31. Ene 


ence to these. Al capaSeenes | ; 
congtruction by the use of mortar, re (ener. be go “aPvan-° = 
géd that the different parts of the structure: are in stable ; 
equilibrium It is always characteristic of stone constructin= — 
that the elements of its structure are always within igdatits 
limits, depending on the tnickness of the layera cf the stone 
, as quarried, that considerable projection of the coralces is 
’ possible, and that the mode of cutting also aids in the effect 

The use of different qualities of stone may a Lee ehaPrac- 
terize stone construction. Harder stonss should then be used 
for the structural portions, and softer ones for the masses of 
the. walls. The water tables, etring courses and cornices, ar- 
chitraves of openings in. walls, supports, and the remaining 
cut stone work, will be clearly distinguished from the masonry 
propér. > Phis: is also. true for walls plastered 6x ternally, cr 
if stones of equal hardness and strength but of different cocl- 
ors, liké red and white sandstone, are employed in a structures 
Tne rarer kinds of stone should then be ugéd for architectural] 
details proper and the more common kind for thé masonry. This 
further dépends on the 6ase of working the stones and the tsxt- 
ure of the material. If two kinds of stone are cf equal hard- 
“négs, One mugt then decide in accordance with the character of 
the building, which of thse two shall .predominats. Red sandston 
in mass gives the building an earnest, gloomy character; whit¢ 
imparts a echéeeriu)] and brighter one. Darker stone requires 
coarser forms than lighter ‘stone. ; , id 

2. Brick Construction. | 

. The character cf brick construction is determined by the 
small dimensions of the ¢lements, by the intimate eonnection 
Ci the mass, and by tne slight projection of string ecurseés af 
and cornices. It therefore always prcduces works, Which are 
massive, have small members and prcportionally slignt relief. 
Two styles have besén developed in briek construction, the nor- 
thern meciaeva) brick architecture of the low nortnern plains 
With the allied Bavarian and Dutch, and nee brick arenitecture 
Of Upper Italy. « The first :-may be terme brick architecture 
with mouldéd bricks, thé second, that scolcane terra cott 
The northern style seldom used terra cotta, a great’ favori 
in that of Upper italy. Bcth styl¢es lead to peculiar forns 
and both may be combined, or are, already combined in the 
architecture of Upper [taly, tania style using both moulded 
bricks and terra cotta. The difference between Ide 
and terra cotta consists in this,» that the latter 
cast, or pressed in moulds, and therefore admits 
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profiled bricks, sO that the first style ‘or nits nearry all orna 
mental and sculptured decoration, but uses. enamelled and color 
éd bricks and sometimes Grnamental blceks carved from suhdri«x 
clay and eit orward s@burned. 

Howsyer pisasing the works of nortnern médiaéval and of Lom 
bard Or Sienese brick architecture, witn our improved cond - 
tiong of transportation, a pure prick arenitecturse, onitting 
ait. Cul segone. is now only advisable ian certain lecalities. | 
Wnere cut Bs ome may be6 readily obtained, it will usually be 
preferred to ce Sag these being used only for the simple ma- 
5S oOnry.. oe 

ee “Mixea. Stone and Brick Construction. 

Where brick is. the ordinary building material, and sufiicics 
cut atcne may. be obtained for the princtpal architectural dé- 
tails; 2 mixed stone and brick construction will be used, lik 
that commonly found in the Netherlands and there developed in 
a peculiar way. All string courses and cornices are tuere 
made cf cut gtons, a block of stone being built in at the 
doors and windows, wherever iron anchors are to be fixed for 
wocden doortor window frames.. 

In a more developed form of mixed stone and brick construct. 
ion, the brick-work is entirely limited to the masonry or wal 
the jambs of doors and windows and all otner structural parts 
being of cut gtone. But projectiohs for strengthening the 
wal] may 06 built of brick on account of its stronger bond, 
while tneir capitals and bases are of cut stone. In isolated 
piers, it 18 best to interrupt the brick masonry at regular 1 
tervals by cut bond stones to give them greater- strength. 

The mixéd stone and brick architecture of many Dutch build- 
ings Of the Middle Ages and Renaissance is quite refined, and 
there is in it a certain intention of producing a spécial ef- 
f3ct by contrast of eclors of white sandstone and deep red 
bricks. No opportunity is lost for decorating springing and 
KGY stones, or for interrupting brick masonry by courses of 
eut ston®, placed at the same neight as tne window sills or 
transoms, Fig.404, the bricknmasonry forming closed panels. | 
Tassé expedients givs the mixed stone and brick architecture. 4 
Of holland tts peculiar effect, and form theamost simple and 
ready général means of obtaining a good efisct economically. 

‘ 4. Wood Construction, 

* In wood Ea alae in 4 since the resistance Of the material 
tO compression, transverse strain, and tension, is exerted, 
6lsmentary em eae ftrms result, entirely difier ent from 
those used tn stone construction. Horizontal tin 
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CHAP™ Oe: AN WAR eMAT an 1 ri 
transverse strain: are B = Regan OS on wart. 
ical supports are Posts, Mrelined oes: being ‘Struts and Braces: 
all subject to compression. Horizontal timbers subject to ten 
sion are Tie-veams, vertical onés being King or Queén Posts. 
The most trully developed wooden architecture known to UB, is 
that cof SWiss and Tyrolese houses, the former being preferably 
built of logs, the latter having a timber frame lined inside. 
The strongly projecting gable reof, the open galleries, tne 
low stories with their numérous windows, lend to these wooden 
houses their characteristic appearance, that varies greatly in 
éach building by means cf carved work of all kinds, owing to 
the abundance of wood in Alpine countries. | 

German wooden architecture chisily usea half-timbered work, 
interspaces being usually filled with brick -work; a projection 
of each story peyond that next below and steep gable roofs 
characterize these hous és, better adapted to the North. Taese 
half-timbered buf idings with interspaces filled with brick ma- 
gonry, either plain or plastered, acquire a peculiarly. pleas ig 
effect when decorative brick bonds ars employed. 

: 5. Mixed Wood and Stone Construction. | 

The basement story frequently has a plain wall, especially 
if the upper story is half-timbered. The Srternal appearance 
of the building then depends on the materials and the mode of 
construction employed, as well as on the painting, sgraffito, 
decorations in wrought-{ron, overlays of tiles, étc. Neither 
pure woodén architecture nor mixed construction in stone and 
wood ig suitable for monumental buildings, both being better 
adapted fer rustic dwellings, modest city housés, .¢tc. 

This mixed style ts well suited for small rat lway stations, 
forester's houses, country inns, for all structures attachec 
to the drinking room at ne and Spas, and a peculiar chafrac- 
ter should be given to theses, corresponding to local condit- 

This mixed style will also be used for temporary struc- 
for festivals, and for temporary purposes, after which 
to be removed. . | 

6. . Metallic Construction. 

In this, only buildings of wrought or cast iron require ccn- 
sideration. Bronze, en account of its cost, was séldom used, 
except in the calssic period, and then but exceptionally as a 
spéciaj] structural material. But ircn plays an important part 
fn modern architectural construction. Its most extéensivs uss, 

ecurs in railway stations, buildings for International Exhio 

lone, oridzes and roof trussés. In accordance with the ress 
ieting prcperties of iron, 211 iron structurés should navs a, 
charactei f-ligntnrnsss ee Nemo res ssioh is principally resisted 
C4 Ss ana gtrutse of St or wrougnt iron, transverse s 
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bY Wrought iron girder aena lon wrought “iron. ‘bare OL 
rods, The walls and” roo Bare: ‘princtpally ‘composed - -Of--bnin 
plates, if not constructed of masonry or. wood in combination 
with: 1Pon, or are glazed. The general character of lightness 
of iron buildings results from an endeayot for economy of mat- 
erial and labor, which requires sach structural part to have 

the smallest pessible dimensions. The stronger the construct- 
fon, the .lésg attention should be paid to its artistic appéear- 
anes, and it should be leit to produce its own effect. But in 
sma! } structures, small view paviliens, garden houses, :cr rail 
Way stations, eare should be especially taken to decorate 

parts in cast Ton, and also to use wrought iron ornaments of 
all kinds. ‘The same’ is true for iron enclosing fences, latti- 
ced gates, monuments, canopi: Ss over wells, and similar obj écts 
Perforated and hollow forms are suitable for cagt iron, and 
for thin barg and plates of wrought iron. 

TS “Mixed Metallic,Stone,and Wood Cons tfc ign. 

A puilding may properly bé constructed of stone, woos.” and | 
iron; as in very large rooms , the walls ape duilt oi masonry, 
wnile the roof is wholly or in part of iron; wood being employ 
hed for receiving the covering material. Each material is used 
fin such buildings, the massive character of the masonry pleas- 
Lingly contrasting with the lignt and graceful forms of the i- 
ron cOnstruction. Massive stone bridge portals thus haves a 
better effect, than if made cf cast iron, as the process of 
Casting necessarily requires the avoidance of a massive cnarac 
ter; buildings for Industiral Exhibitions, conservatories, and 
similar structures, are more pleasing if in part built of mas- 
onry, thet if entirely constructed of galss and iron. 

Chapter gl. Planning Buildings. 

All modés of arranging the plan résuit from subdivision or 
addition, a given area of surface being either dividéd into 
parts, OF such parts are arranged together. 

A series of rooms are placed next the facade of a house, be- 
tween two adjacent ones, the réenmining apartments adjoining 
the former. tina detached dwelling or a villa, one commences 
with the largést apartments, the drawing-room or living-room, 
the other rooms béing arrangéd with reference to theses. In 
the first case, one designs from the front towards the réar of 
the site; in tne sécond, one first groups the interior and 
‘then arranges the exterior, [f the house occupies a corner, 
two series of rooms ars arranged along its fronts, either pla- 
¢ing the principal apartment at the angle, or this angle is di 
vided into smaller rooms, just as may best accord with the re- 
quirements. A series of principal apartments should always be 
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arranged along the chief. facades of publicbuildings, if the 
tructurs' does not contain a large naall, when the other rooms 
ill be grouped around this. A corridor is often placed ben- 
ind this series of chief apartments to make the rooms accessi- 
ble. In public buildings the arrangement wil] therefore pro- 
sregs from front to rear, but in buildings containing halls, 
comprising theatres and churches, it will be from the intertor 
to the exterior. To make the best use of the site, the plan 
ig always t¢© 66 so arranged, that the corridors may occupy as 
little space as possible; but in many buildings, like schools, 
the corridors not only serve as a means oOf.acecess to the room 
but are algo occupied by the pupils during intervals, between 
classég, and by casés eOntaining books, models, collections 
6tc., when they assume a greater importance, that influences 
the plan. 

Space ig always lost tn yvestibules, stairs, passages, lena 
one should therefore make thia loss as small as possible, and 
in very large public buildings,-the loss of time must also be 
considered, resuiting from the connection of the ditferent 
wings of the building by corridors, courts, ete. One sheuld 
then arrange near each other rooms properly belonging togetnaep 
and make their communication more direct by privaté stairs, 
corridors, €tc... One shoulda also try to make vestibulés, cor- 
ridors, and courts as usé@ful as possiblé, to serve ior tempor- 
ary occupancy bY persons, and. should therefore arrang9? jight 
courts with glass roofs, galleries of all kinds, and loggtas. 

a sections of Buildings. 

If the heights of stories are fixed, the cross sections o! 
bulldings are governed by the arrangement of the plan. The es 
sential part of modern architecture concerning the s@etion is 
this, that only in exceptional cases resulting from the form 
6@ the site or from special uses, is any floor not arrangea 
throughcut on the same level, as was the casé in 80 many med ta 
eval buildings. Yet when pecul fan ANRC: make it neces- 
gary, some halls are made lower or higher than the general 
height of the story, and must either extend below or above it, 
'Wnen the conditions of the site are peculiar, as in mountain 
eities or castles, the site usually produces very peculiar ar- 
Pangemetite of stories,’ wherein should be utilized these ecndi- 
tions of the ground. It may then become necessary to abandon 
a1} pules and take into account the special] ease... But one 
should be careiul to place as many rooms as possible on the 
8 ame level, and to ‘petain the heights of stories fixed upon. 

a Facades and Court -Facades. 

The facade ig essentially derived from the plan and the s6cét 

ion. Openings for doors anu windows, poriicoss, icggias, tow 
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towers, ete., chiefly determine tne arrangement of the 

the importance cf tne building, and the aetail forme of 

facade. It is required that the exterior regulte from 

berior, and that it corresponds in every respect to tine 

Ose of the structurs, with which the selection cf buiiilding 

terials and structural forms must be in strict accordance. 
Facadeés towards courts are generally of a subordinate-char- 

acter: yst the courts are often developed into magnificent ar- 

enitectural works, and may be déccorated by galleries, loggias, 

Stairs and staircase towers, bay windows, balconies, porticosg 

nieneés,; fountains, or any otner méans of ornamentation. But 

&@ COUurt must appear well from the most distant point ci view 

possible, and according to whetner the court encloses a gardeéy 

or affords a fine view, its arrangement must be such as to u- 

tilize these advantages as fully as possible. 


Chapter 22. Wells and Fountatns. 

Exeepting monuments, the most beautiful and suitable decors 
tions of public squares are wells and feuntains.. Market squa 
res reguire cleanliness and therefers fountains, which are 
merely water outlets witn a large tank, its centre occupied 
a pedestal supporting a large shell, canopy, a statue or 


& 
group of statues, or a tower-like structure like the Scnéne 


Brunnen, Nuremberg. There are seyeral other types of wells o! 
fountains, such as: 1, tne well, well-nouse, and the enclosé 
spring; 4, the running fountain; 3, springywwells and fountain 
4, cascadss and otner similar works 

I, . Wells etc. 

Wells are yertical circular shafts sunk to the water leys] 
in the vartn, sometimes several nundred fest deep. They are 
furnisned with a curb at top, an arrangement of seme kind for 
raising the water, this being merely a bucket and ehain,; or 
pump, if the deptn of the well ig small Tne well eurb must 
b¢ sO formed that the full bucket may be set upon it, and its 
exterior may be decorated by reliefa. Tné finsst 6xamples cf 
such curbs are the bronzs ones in the court of tne Doge's Pal- 
ac6é, Venice, internally ecireular and externally octagonal. 

The shaft of the well is even esthetically treated sometimes 
s a winding stairease witn an open ] le,’ in tne lower 
part Of this being a basin for collecting the water. 

The bucket is general 1s sugpenued by : hal running over a 
pulley, which may be gupported in an Witable wav. a series 
Of motives being: produc6éd and executed in various ‘ revone 
Vagect gives a beautiful well with two buckets supplying dif- 
ferent levela, Fig. 4t1. Two piers oi diiferent hsizghts sup- 
port a horizontal stone beam strengthened at its esentre by dée 
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ne. atone oy elem aBe added to ornament ‘the stone beam Wells 

Of thisckind are not rare in cloisterg of [talian ee ee 
ete usually placed at the centre, and are raised several set 
‘But.they may also be attached to a wall into which is built 
“the end of the beam, tne otner end being supported by a colurm 
_ Fig. 412. .This motive may be turned to a good account by mak- 
_ing the beam quite long and arranging so that one can pass a- 
round the well, Fig.413. ft will then be advisable to place 
» eorbe] between tne bSamiand its. supporting pillar. if the 
fF well 13 distant from the wall, tne stone béam my be replaced 
by aniiron bar let into the bi} bok supporting the pulley. 

A further development of tne well is produced by placing a 
“strong covering Siab above three or more pillars supporting 
the pulley. The centre of the covering slab may be strengthen 
. 6d, which originates the motives of accenting this centre by 
decorations, as well as by other ornaments placed above the 
pillars, statues, ete.; the German Renaissance produced many 
such wells, the motive even being improved by wrought irox 
work. This motive of the canopy well is déveloped in larger 
d@signs into a small: polygonal structure, Fig. 414. 

An 6xamplé, though simpler than the one represented, is fo 
near the: Church at Veere, Holland, where rain water igccolise 
ed on the roof of the church, led into a channel B running a- 
round the well, depositing’ there the impurities, while |the pu- 
Pified water runs into the collecting basin A through the nar- 
row slits, as shown in Fig.415. The channel B and the tank A 
may be made accessibbe by winding steps. The pulley for the 
bucket chain is suspended from the keystone of the vault. In 
very deep wells the weight of the chain and buckets is too 
great for the chain to be simply drawi up by hand, a windlass 
then being substituted for the pulley, and supported by two 
bearings. A wheel is attached to the axle, turned by both 
hands, whil6 the chain is wound up on the axle. Toe raising 
of water by machinery requires protection by a roof, that iren 
parts may be exposed to pust as little as possible. The well 
is tnén detached and covered by a protecting roof. 

Well-houses are usually employed where a spring is treated 
like a well, placed under a roof, then enclosed to serve for 
drinking. and to turn away the Suvtane water. Mineral springs 
require special attention on both points. Where naturally iiot 
Water is obtained in such quantity as to be used for economt - 
eal purposes as well as for drinkingsand baths, public foun 
tains are usually arranged as niches in the walls, and the out 
lets for the water are closei by stop-cocks. Special drinkin 
hails are generally ptanned, where the water is drunk. 
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Other Hes igns for fountains are arrangéd ite small open 
butidiags where water runs from on® basin into another }: 
" into a third, ete., to remove every. vestige oY bon 


-arger designs for springs consist.of an-opeén basin with a 
ecsannel for removing superfluous water and one descénds to tne 
vasin fom higher ground by a flight of steps. 

Between wells and flowing fountains are pump-wells, which 
are seldom public wells, but are found in courte of private 
houses, and are seldom decorated. The well its then covered by 
@ stone slab, at the center of which stands the usually woodén 
pump with ewing handle, though the pump is also made cf stone 
>, OP of-east ‘iron, then being treated like a stone pillar witha 
@ ¢ap and terminal ornament, or aa a cast iron column with any. 
form of capital, supporting a@ statue, a lamp, or terminal orna 
‘ment. The pump handle may be decorated at its upper end by 
volute- like iren bands, to prevent its swinging sidewis6. Be- 

low the Spout, often treated like a rain spout in form of a 

lion's head, a dolphin’s or dragon’s head, @tc., is the tank, 

most simply. a hollowed stone block, but in more pleasing dé@s- 

igns a vase-like basin resting on the basé of the punp, and 

crossé@d at top byiiron rods to receive the water pail, Fig. 416. 
& tunning Fountains. 3 

These chiefly differ from wells in being supplied by aque- 
ducts or springs, the water boeing led through a system of pip- 
es from @ reservior higher than the outlet cpening. They are 
¢itner wall-fcuntains or detached fountains. The former are 
oten placed in courts and are niche-fountains, the front side 
of the tank projecting but little from the wall, Fig. 417., An 
architraye like that of a door decorates the niche, and this 
may be devsloped into a canepy with pilasters, columns // pedi - 
ments, @te., while the front of the tank affords space for any ° 

ferm of decoration itn relief. In circular niches, the upper 
part ig decorated like a shell, a horizental band being car- 
ried agound it at the height of the springing, or the discharg 
pipe may. be eonnected with a statue. The fountains in’ the 
courts oi Italian palaces and sacristies of churehSs are most - 
ly treated in accordance With the game principle, the tank be- 
ing cOmposeéd of, or coverai with marbis slabs, and sometimes 
cast in bronze. Another arrangement ef wall fountains is’ to 
have the tank in front of the plane of the wal], making 
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niche shallew; tnis would be quite suitable for the angle of: 
two streets meeting at an acute angle, Fig. 418. 

A third arrangement, particularly adapted to be placed under 
landings of stairs or ramps, ior terraces, aquaria er fish 
, lighted from above, is to arrange a well-nouse as an 
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ie anes may be hevalogan’ ise grotto. eelaince of all kinds 
ftations of stalactites, tufa, glittering minerals, shelis, 
gursa spouting water, delphins and dragons, silenuses and 
eat etc. serve te decorate such grotto designs. 
ok simplest form of détaéhed fountain may be treated like 
ey aly ah tn Pe designs hs humber of water bac Be and 


. Oy bel pe BA ersines Sen yHons forms, Fig.422, may be 
employed to gcod advantage a8 such market fountains, and may 
vary according to whether tasy are connected with stairs, 
‘s@ats, OF gas lamp-posts, or. whether an upper group of water 
shells is formed in addition to the common’ tank. 

Ag means of decorating these and other designs of fountains, 
all animal, plant, and purely decorative forms are suitadle, 
if they have reference to water, The front side of the basin 
may have reliefs of all kinds; the central pillar of the foun- 
tain, Fig.423, consists of a plain rectangular, circular or 
polygonal body a, mostiy in the water, a second b contains the 
discharge pipes and may be decorated by inscriptions,coats of 
arms, reliefs, etc. Above this is placed a base c, its plan 
suited to that of the lower portion, and above a cap, this may 
bear a statue or group of statue, a canopy-like structure, or 
a lamp-post d. Tne upper basins may be formed as vessels or 
snells; caré must be taken that they do not. appsar too massive 
when séen from bélow. It is a favorite idea for market fount- 
2ins to add water-spouting statues in suitable placés, evén on 
the Margin Of the basin, to enclose the entire fountain by an 
iron grills, arranged that a pail may be filled....For this pur 
pose, portions of the base may be corbslled out or openings 
may be formed in the grille at proper places. * 

3. Spring Fountains and Fountains. 

These serve a purpose purely decorative and are only employ- 
ed in gardens. for obtaining water, and are connected with bas- 
ins for gold fish or water plants. The simplest form consists 
Cf a vase-like shell on a pedestal: .richer arrangements have 
several shells above éach other, the lower fed by the upper. 
The whole may be surrounded by a single basin. The shells may 
be replaced by groups of shells, and the pedestals may bes in 
form cf short columns, a clustered pisr, the lower part of a 


| f “162. 
Vase, gure. seulptu es. “Discharge. Pointe. en he ror 
of eftaple tubés, flower mouths of animals,..or may be: connect 
Veghend oh, figures. The greatest latitude is possible in the 


_ treatment of fountains. A rich contrast of falling and ete ha 
_ streams of water, overflowing shell-like basings, scrolled 
mouth-pisces at the discharge openings, sometimes give thess 


a wory fine effect. They may also consist of an islet in a 
Naturi tically treated and decorated by statues support _ 
er ba re be enclosed sa a soba 


etc: eu are arenitectural Le. dow 
cn run. Bad may be Ipurely 


a Gades ike gtructure in front 

Tate Pech iechlae basin. Or in 

| ound | qs, constructed an arYrang 
rock-work, ‘from various parts 

th to a great basin, as in the Fon- | 

h cascade eountaing, may be developed © 


2° } eps, ppidess, grottoes, ete. The bay 
: C Aine the basin may be forméc asa seat, Fig.424, its back 
having. sufficient’ height, that a child standing on thé seat 
Cannot. fall into the. water; tne coping may. then be crownéd by. 
a low iron ailing | to prevent anyone from climbing over the 
aoe Lopenai nT, eg bye 
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b g@iurslras monuments, and we will eonsider memorial, but not 
sepulchral monunents. A distinction is also made in a monu- 
ment between the object to. bé -supported above the ground, the 
pedestal, ‘and the base or foundation. According to the object 
supported by the pedestal, we may Peri ty eight different” 
kinds of. isolated monur: newte., | vee 

Lc ones object consists of emblems, a cross, an obsl isk, ora 
i alle like superstructure; 2, the pedestal supports a bust: 

A ie supports acatatue; 4, it Supports two statues; 5, it sup 
Wes an. equestrian statue: 6, the princtpal figure stands on 
a pedestal surrounded by 4 cr 8 subordinate statues: 7, the 
monument fs gurrounded by an architectural back- -gPound: 8, the 
monumént is purely pepiie deid its decoration by statues being 
subotdinate, 

There are twopprimary requirements for monuments of all 
kinds; they must have good proportions of mass, and if isolat- 
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unfortunately seldom satisfied, the ‘training. of the sculptor 
hot being sufficiently architectural, and he takes the aivics 

of the Architect only when the idea of the composition has 2)- 
péady been decided upon. It should be a first condition of an 
arrangement according to the plan, Fig.425, that the Statues 
at a should in some way be connectéd with the monument proper 
at b. In the Luther monument at Worms, all the statues look 
Bast, at right: angles to the axis of the street, which has an 
unpleasing effect; the monument is also not at Pight angles to 
the street, but parallel to it, whtehimugt.beconsidered a 
mistake, unless thepmonument ig not placed in the middle of. 
tne street but s fands at the gide. 

The propertions and. the effect of the outlines will always 
be dscided by the proportions between the pedestal and the ob- 
ject supported ‘by the. pedestal, waich fixes its Dhane: (lf \e 
cube rests on a slab and supports a pyramid, Fig.42S, the pro- 
portions of the masses viewed diagonally will be completely 
changed, and may perhaps be unpleasing; had,we drawn a cylina- 
er with height équal to its diameter supporting a cons, inst- 
@ad Of the cube and, pyramid, its appearance would be the same 
from any point. -i-f we employ a form intermediate between tne 
two, we have two choicés of a form for the monument, either ta 
the octagon, or the cross, Fig.427. Cireular, cctagonal, or 
cross-shaped pedestals always look best if viewed diagonally. 
It is preferable to make the pedestal of sucn formas to pro- 
duce a gtadual transition from the square to the cross, then 
to the cetagon, and finally to the circle. If wé insert a cap 
between the cube and the pyramid, Fig. 428, its projection will 
conceal a part cf the pyramid and thus lessen the object sup- 
ported by the pedestal. Being really the principal part of 
the mon Umen ty the pyramid should appear as large as possible, 
a special bape then being given to it, whose mass is in a 
pleas ing proportion to the mass cof the pyramid. [f the base 
be too massive, the pyramid looks smal!, and if too low, it 
doé6és not appear as a mass. if an obelisk be made the pringi - 
pal part of the monument, Fig.428, or a memorial eolumn inst - 
Cad Of a pyramid, the mass of the base would appéar teo unplea 
sing in proportion to the obelisk. 

On this consideration its based the good and bad arrangement 
of monuments. The proportion betweencobject and pedestal is 
therefore usuaily unpleasing, the pedestal being made too high 
and producing too massive an effect. [It too frequently tooks 
like a tile stove. It will then always be proper to insert a 
special base between the cap of the pedestal and the principal 
object of the monument, thus lessening the total height of the 
monument 
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‘monument by a Substructure divided in several: ogee 

A second point requires notice, that tre pedestal and the 
base of the object must be so arranged with reference to tne 
Cbject of the monument, to the treatment and the deccraticns 
in relief, that this object. becomes the principal thing, or 
that a contrast is produced between tne treatment of the base 
and. thermore cr less detailed principal object or subject of 
‘the monument. An equestrian statue thug harmonizes with a 
Pichly treated tase above a more simply formed pedestal; stat 
rues” with. Pich drapery or riehly detailed costumes, a standing 
oP couching lion, a dYregon-fight, etc. will require plain and 
siaclawiaes and pedestals to retain the contrast. The déevel- 
‘Opment of the architectural mouldings of the base and pedestal 
therefore esgentially depends on the degree of detail in the 
prineipal. object. To tréat a monument as a sham fcuntain from 
which no water flows ig a eoarse offenses against externa! and 
internal truth of an art-work. 

The ascending steps, wnich form the substructure of a mont - 
ment, should récall the steps of stairs as little-as possible, 
and. they should therefcre be so profiled, that tne rain water 
may run off readily, and that their purposé may be apparent to 
the 6yé, Fig.430. Inscriptions are best with rectangular 
cress seécticn cf letters: incisions of triangular secticn éa- 
sily become illegible by exposure to weather. To arrange 
s¢ate on the monument itself is improper, as it may easily be 
defaced. But it is proper to place seate in the vicinity of 
the monument, that it may be seen with ease. 

EO a montments whose principal subject consists of embieénsg 
or obj écts Of any kind except statues, tne base and pedestal 
esheutd be arranged to harmonize therewith. A fine motive of 
such monuments is the Obelisk Fountain at Carlsrube, Fig. 431; 
an cbelisk ig flanked by two griffins, licns, river-gods, ete, 
whose massive cblongspedestals project beyond the square cf 
the obelisk; the latter being utilized as a running. fountain, 
whos¢ two basins may project beyond tne pedéstal at its sides. 
The same motive of plan may be used in monuments with statues. 

& Monuments with busts usually have a proportionally tall 
pedestal to receive the inscription, to prevent this from .nav- 
ing tcCO massive an eficct, a apécial base may bé inserted bet- 
ween the cap of the pedestal and the bust. The bust may stand, 
free, may be placed against the real walls of perticoes, or 
mY also tG arranged ag a memorial] fountain. Busts may be pro 
tected from rain by a canopy-like structure. 

3S. Spécial care must bé taken in détached monuments with 
etattwes that they have good propcrtions on all sides, ana that 
they diminish preperly upwards. It is tnen proper to ecver 
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the figures with mant 1eb, thas econcembing . the space nee 
“tne legs, to place tmblems at the feét Of the figures) pedest-- 
aS} supporting an arm of the figure, and gimilar accessories, 
“hich give the chief objectia broad bale. : Stated figures 
therefore often appear better than if standing, % heiL ower 
“portions being Qtoader. In monuments bs ad gtacues he pedest- 
ais usually look¥tco bread when viewed genally, (andithewer “4 
teres tage cme Ro et If truncated, Fig. 452. In more rich | 
a poke as the angles“are.flanked by pilasters 6f fe, 

on, and an entablature is inserted between ther 
D. yea rae a 43 th iy’ ill 


he This asta then requi - 
Dio. be. broken, up by relicis, inscir- 
a, ories, — Figs. 433 and 434 repre. 


“need oblong bicete ies but their 
‘bold masa of: the bedy of the 
‘to. MF co ede et whose 


LS § ey Hae eit lo downwards. ee is “pre fera- 
@ jee the pedestal lower also, placing the principal 
statue on a separate base, Pig. 435. Most seated angle statues 
alse have separate bases. ; 

‘Four subordinate etatues are Laemet ines otaced between th 
angle statues, or groups ef emblems, coats of arms, and Beige 
syabolical or decorative accessorias, which may be so arranged 
as to separate the. lower part of the pedestal from the upper 
by a cap, and the base is ifdependently oy Meigen o.2- so that the 
upper part becomes a low frieze, flat or decorated by reliéfs. 
The | Mass of the pedestal can thus be more richly treated,’ and 
its” beauty Of proporticn be increased by these subdivisions. 

7, The treatment and proportions of architectural back- 
grounds.of monuments must be arranged in accordance with the 
monument, when they serve as a foil to heighten its importance 
The architectural surroundings of a monument may be arranged 

and treated in the most varied ways; not too large a scale 
will alwaye be preferable, that the monument may be as promi - 
nent agpossible. Michael Angelo well understood how to make 
the statues themselyes more tmposing by pbne small scale of tne 
architéctural back- grounds. 

There remains a word to be said in regard to monuments not 
a@tachneéd or isolated. They are generally arranged as niche- 
monuments 
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Phe hovive of the tt Uripees eee was frequently used eFood 
mrpoge | ‘in the more extensive designs of this kind. Four ni- 
; each eats tan a ‘Btatue, are also comb inéd in a eclack: 


tua] monuments are Mahal y ahranged . in 
ae eee eOVars mde Ke AE eter ived 
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: A tne 1 <owore: fon the ‘Trocadero, Paria 
1 6xtended architectural design, cael s 
an open portico or that of a thapel. Fig 
Oss-shaped substructure b,. its centre 

gt In tne arrangement a, the 

in one of the eh hain and first connect - 


| Mehoractatdatio’ ‘examp les ie temple- like and Fenn 
ae. in the Walhalla and in the Ruhmeshalle. Such 
| with which are to be classed view pavilions, do not 
admit of a general discussion, but are entirely free composi- 
(ead Ae webbie and most pleasant preblems of the Architect, 
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